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RECOMMENDATIONS. 



Jpyont thB Jan. JVb.for 1828 of the Journal of EDUtfiTicir. 

' < A careful examinKtion of thu valuabi* work will ihow that ita author hat 
•• »ipiled it, as all booki for school uae ought to bo compiled, from the result! 
f^ actual experiment and observation in the school-room. It is entirely a 
pfp etical work, combining the merits of Colbum's system wilh copious practie* 
OQ the slate. 

^ • Two eireumetimces enhance very much the value of this book. It is verv 
•a •iprehensive, containing twice tho usual quantity of matter in works of thia 
(dais; while, by judicious . attention to arrangement and printing, it is ren- 
de- ed, perhaps, the cheafiest book in this dei»artment of education. The brief 
system of Book-Keepin;^, attached to the Arithmetic, will be a valuable aid to 
mf re complete insttruction in common sdioois, to which tho work is, in nilier 
PS* pects, so peculiarly adapted. 

■ ' There are several very valuable pecuUanties in this work, for which w« 
ea mot, in a notice, find sutBei^nt -spaco. We would recommend n carnful ea- 
■agination of the book to all teachers who ace desirous of combining good 
tb ory with copious and rigid practice." 



IVom the Report of the School-Committek or Providence. 

' * The books at present used in the schoo!s am, in tho opinion of your Com- 
viiloe, altogether above the range of thous^iit of the pupil«. VVorlfii of a nar- 
fai ive character would be bettor untitifritood, would be more iiUeroning, and 
wi«ild, of course, teach tho pupil to read with more tasto and judgment. Tho 
tio^ who pores, in utter div^ust, over tho book which he reada in ficlKwIs, will 
iisUen home to read with avidity his story-book. The true wisdom would 
th n be, to introduce the i<tory-b<»ok into school, and thus render his place of 
od ication the place of bin amtMcmont. 

' *■ Nevortheieas, as this subject is one in M4tieh time Rn<l judi^ment are neccs- 
sa y for a selection, and an a chungo of this sort, tltrougli all the schools, would 
be productive of cunxivlurablc additional expense, your Committee would 
re^sonimcnd th'it no «hans;e, at present, be made in books, e.\<:ci»tin£; only the 
Ai ithmctic. If a school, by way of oxpiTimcnt, bo e»tal)lfshed on the monito- 
firI plan, varioua school -booki! can be tried there, and, al>or a'fkir upportukiicy 
of tcstin^'the merits of several, those can he sclertod which scorn best adapted 
to accomplish the purposes^^if education. Your Committee are, bowcvor, of 
opinion, that it would be cxpodiont to inlrodisco tbe systoni of Aritlimntib 
published by Mr. Smith [subsequently adoptee!] into all tbj ru!)Iic Grammar 
8i tiools , and, also, that all tlip Hcholars in arithmetic bo taught by classes, and 
«0t individually, as is now Ura prevalent mode." 

The above Report was signed by the following named gentlemen:-— 
Rev. F. Wayland, Jr., 1). fX, Pres. Urown Unie,, (Ohairaian.) 
Ilev. Thomas T. Watermah. 
"William T. Grinnkll, Esq. 
DAled^pri^24.1828. 



This work is reconnmendcd by the State ConimissionerB of 
Vermont to be adopted throitghoiit that state. It Js likewin 
ti\lroduced into the public and private schools of Hartford, Conn., 
hf the concurrence both of committees and teachers, and m 
Cko manner in Tariov other places. 
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ADVERTISEMENT TO THE KEY 

WHICH ACCOMPANIES THIS A|IITH1ISTIC. 



** The utility, and even necessity, of a work of this description, will 
scarcely be questioned by those who have had any experience in 
teaching Arithmetic. Most young persons, after having been per> 
suadedi again and again, to review a long arithmetical process, feel, or 
affect to feel, certain that they have performed it correctly, although 
the result, by the book, is erroneous. They then apply to their 'n>- 
stnicter 3 and, unless he points out their mistake, or performs the operar 
tion for them, they become discouraged, think it useless 'to try' longer, 
and the foundation for a habit of idleness is thus imperceptibly estab- 
fished. Now, in a large school, it is always inconvenient, and some- 
times impossible, for the instructer to devote the time necessary to 
overlook or perform a very simple, much more a complex, question 
in Arithmetic. This is at once obvi Ued by having at hand a Key, to 
Tidiich reference can be easily and speedily made. The time of th« 
teacher will thus be saved, and the pupil will not have his ardor damped 
oy being told that 'his sum is wrong,' with<ftt learning where or how. 

'* This work is not designed for, and can scarcely become, a help to 
laziness: its object is to lighten the burden of teachers, and fadlitai* 
the progress of scholars. To promote both of these important j 
il is now presented to the pubUe. 
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PREFACE 

TO THE THIRD EDITIOIf . 



Whsn a new wotk ia oflTered to th« public, especially oa a tubject 

*" ■ like this, the inquinr is very naturaUv^ made. 

any thing new i " "Are there qot a hundred 



riiounding with treatises like this, the inquinr is very naturaliv^ made. 
"Does this work contain any thing new?" "Are there qot a hundred 
odiers as good as this?" To the first inquiry it is replied, tltat uere are 



many things whicli are believed to be new ; and, as to tlie second, a can- 
d d public, after a careful exaininatiou uf its c>mtents, and not till then, it 
u hoped, must decide. Another inquiry may still be made : " Is this edi- 
tion different from tlie preceding i " Tlie answer is. Yes, in many respects. 
^ be presetU edition professes to be strictly on the Pestalozzian, or indu»- 
tire, plan of teaching. This, however, is not claimed as a novelty. In 
tl is res{Hict, it resembles many other systems. The novelty of this wcvk 
19 ill be found to consist in adbering more closely to the true spirit of the 
f dstalozzian plan ; consbquentjy, in differing from other systems, it diffen 
I ss from the Pestalozzian. This slmilartty will now be shown. 

1. The Pestalozzian professes to unite a complete system of 
fliental with Written Arithmetic. So does this. 

2. That rejects no rules, but simplj illustrates them by men- 
ill qi-estions. So does tliis. 

3. That commences with examples for children as simple m 
t lis, itt as extensive, and ends with questions adapted to minds 
■a mature. 

Here it may be asked, " In what respect, then, is this diflbrent firom 
illBt?" To this question it is answered, In the execution of our e<»ii- 
Hkon plan. 

The following are a few of the prominent characteriatlcs of tli^s work, la 
niiich it is thought to differ from ail others. 

1. The interrogative system is generally adopted throughout 
tdis work. 

2. The common rules of Arithmetic are exhibited so as to cor 
f eepond with the occurrences in actual business. Under this 
l^ad is leckoned the application of Ratio to practical purposes, 
Vellowshxp, Am3. 

3. There is a constant recapitulation of the subject attended 
la, styled " Questions on tkeforegoina." 

4. The mode of ^ving the individual results without points, 
1 ben the aggrega.te of these results, with points, for an answer 
I ty which the relative value of the whole is determined, thua 
I amishing a complete test of Che knowledge of the pupi-. Ihit 
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IB a characteristic difference between tliis and the former 
editions. 

5. A new rale for calculating interest for days with months. 

6. The mode of introducing and conducting the subject of 
Proportion. 

7. The adoption of tlie Federal Coin, to the exclusion of Ster 
ling M*oney, except by itself. 

8. The Arithmetical Tables are practically illustrated, previ- 
ously and subsequently to their insertion. 

9. As this mode of teaching recognizes no authority but that 
of reason f it was found necessary to illustrate the rule for the 
extraction of the Cube Root, by means of blocks, which accom 
pany this work. 

Thene are some of the predominant tmits of this work. Others might 
ts mentioned, but, by the exatnination of these, the reader will be qaalineH 
to decide on their comparative vniiie. 

As, in this worJc, Ihe common niles of Arithmetic are retained, perhaps 
the reader is ready to propose a question frequently asked, " What is the 
use of so many rules ? " "AVhy not proscriln; them ? » The reader must 
Here be reminded, that these rules are taught differently, in this w/^.^m, 
flrom the common method. I'he pupil is first to satisfy himself of the truth 
of several distinct mathematical principles. These deductions, or truths, 
are then generalized ; that is, briefly summed in the form of a rule, wUich, 
for convenience* saKe, is named. Is there any impropriety in thisf On 
the contrary, is there not h great convenience in it f Should the pupil be 
left to form his own rules, it is more than probable he might mistake the most 
concise and pmctical one. Besides, ditferent minds view things different- 
iy, and draw different conclusions. Is there no benefit, tiien, in helping 
the pupil to the most concise and practical method of solving the ^.'arious 
problems incident to a business life ' 

Some have even gone so far as to condemn the Rule of Three, or Propo^ 
tJon, and almost all the successive rules growing out of it. With mora 
reason, they might condemn Long Divitirion, and even Short Division ; and 
l« &ct. aU the common and fundamental rules of Arithmetic, except Addi 
tton ; for these may all be traced to that. The only question, then, is, "T* 
what extent shall we go?" To this it is repHed,' As far as conveniens 
requires. As the Rule of Three is ffenerally taught, It must be confessed, 
that almost any thing else, provided the mind of the pupil be exercised^ 
would be a good substitute. But when taught as it should be, and ths 
scholar is led on in the same train of thought that originated the rule, anrl 
thus eflbctually made to see, that it is simply a convenient method of aiw 
living at the result of both Multiplication and Division combined, its ne- 
cessRy may be advocated with as much reason as any flmdamenlal rule. 
As taught in this work, it actually saves more figures than 8hort, compar* 
ed with Long Division. Here, then, on the ground of convenience, -it 
would be reasonable to infer, that its retention was more necessary than 
either. But, waiving its utility in tliis respect, there is another view to be 
taken of this subject, and that not the least In importance, viz. the ideas 
of beauty arising from viewing the harmonious relations of numbers. 
Here is a deliybttul field for an .nquisitive mind, it here imblbc^i truths 
M lastine as life. When the utility and convenience of this rule are onco 
conceded, all the other rules growing out of this will demand a placo, and 
Jbr the same raanon. 

It may, perhaps, be asked by many, " Why not take the principle with* 
out the name ? ** To this it is again repliea. Convenience forbids. The 
name, the pupil will see, is only an aggregate term, given to a process iiii> 
kodying several distinct principles. And is there no conTeaience in tiik' 
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flhiidi the pvpfl, when in ftctiial buainen. Im obliged to e«n off 1U« mdmi 
fron all other perauite, to tmce a train of aeducttone arlaing ftom abetnM 
roieoiilJig, when hie atcentioo la moat needed on otber 8ubie< le ? Wltk ae 
much pmprieijr the name of eapttUn may be dinpeneed with $ for, althougL 
the general, by merely ■ummoninc hie capuin. may miuimtMi IM mea, 
etill he might call on eoeh mparaiehr, although not quite eo cmTonleatls. 
With these remarks, the eubiect wili be dfviiilMed, merely adding, by wiyr 
of request, that the reador wiU defer hie decision till be has ei amined the 
doctrine of 1*roiioition,sFenowship, Jbc, as taught in this woiV. 

The AFPBKDf'x contains many oseflil rules, although a knowli'dge ttf 
these is not-abeolmely essential to the more common purposes of lile. Un 
der this head are reciconed ARigation, Roou, Progression, Penuutatloa« 
Annuities. Ate. The propriety of schohus becoming acquainted, soam 
time or other, with thoM rules, has Jong since been settled ; the only que** 
tion is, with regard to the expediency of Introducing them Into our Aritk- 
metics, and not reserving them fur our Algebras. In reply to this, t^e 
Writer would ask, whether it can be supposed, the developement of these 
truths, by figures, will Invigorate, strengthen, and expand the mind leea 
than by letters. Is not a more extensive Anowledge of the power of fig- 
ures desirable, aside A'om the improvement of the mind, and the practical 
utility which these rules afford ? Besides, there alwaifs will, in some nook 
or other, spring up some poor boy of mathematical gmius, who will be de- 
sirous of extending his researches to more abstruse subjects. Blust he, aa 
well as ail othera, be taxed with an additional expense to procure a system, 
containing tne same principles, only for the sake of diixovering them by 
iettera f 

Position, perhaps, may be said to be entirely useless. The same may be 
said of the doctrine of Equations by Algebra. If the former be taught r»> 
tionally, whaf great superiority can be claimed for the one over the other' 
Is it not obvious, then, that it is as beneficial to the pupH to discipline his 
mind by the acquisition of useful sad practical knowledge, which may be 
in the possession of Umoet every learner, as to reserve this interesting 
portion of Matliematics for a favored few, and, in the mean time, to divert 
the attention of the pupil to less useful subjects ? 

The blocks, illustrative of the rule for the €iibe Root, will aatlsftctorlly 
account for. many results in other rules ; as, for instance, in Decimalf , 
Mensuration. &c. ; which the pupil, by any other means, might fail to per- 
ceive. By observing these, he wilt see the reason why his product. In 
decimals, should be less than either fbctor; as, for instance, why tlie solid 
contents of a half an inch cube should be lefs than half as much as aa 
inch cube. In this case, the factors are each half aa inch, bat tlie solid 
contents are much less than half a solid inch. 

In this work, tlie author has endeavored to make every part confbim le 
tfiis aiarhn, viz. that wamki ihoulo iucckbd ideas. This method of 
communicating knowledge is diametrically opposed to that which obtains, 
to many places, at the present day. The former, by first giving ideas, al- 
lures the pupil InCo a 4oniteous comprehension of the subject, while the 
latter astounds him, at first, with a pompous name, to which lie 8eld<Hn a^ 
fixes any definite Ideas, and it is exceedingly problematical whether he 
ever will, in addition to this Is the fact, that, by the last-mentioned meth- 
od, when the name is given and the process shown, not a single reason of 
any operation is adduced ; but the pupil is dogmatically told he must pro- 
ceed thus and so, and he will come out so and so. This mode of teach- 
ing is very much as (f a merchant of this city should direct his clerk* 
without intrusting him with any business, first to go to South Boston, thea 
to the sute-house, aflerwande to the market, and then to retuni, ieavias 
him to surmise, if he can, the cause of all this peregrination. Many an 
fools enough to take this jaunt pteasaatly ; others are restifiT, and sobm 
fractious. This sentiment is fiUly enstained by an article in Miss Edaa- 
•rorth's works, ftom whiiih the following extrsct is made: **A chiui*8 
mmmiitg itopidiir» ^ teaming aiithaietic, na/, perhaps, be a proof of ta- 
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fltlHgeiice and good mhm. It la easy to make a boy, who doea not reiaoK, 
mpnt, hj roto, a&y technicr^ rulw, which a common writing master, with 
aagiateria! aolemnlty, may lav down for him ; but a child who reasona wIM 
■ot be thus easily managed ; he stoiw, frowns, hesitnes. questions his mae*. 
tar, Is wretchcKl and refractory, until he can discover way he is to proceed 
In sachaut.. such a manner: he is nut content with seeing his preceptor 
make figures and lines on the slate, and perform wondrous operatioi\s with 
the self-complacent dexterity of a conjurer ; he is not content to be led to 
the treasurep of science blindfold ; he would tear the bandage ftora hia 
eyes, that be might know the way to tbem again.'* 

In confirmation of the preceding remarks, and as Ailiy expressive of the 
anther's views on thi« subject, the following quotation is taken from the 
preface to F ntalozzi^ system. 

" The Pei TALozziAN plan of teaching AaiTHMBTic, as one of the great 
branches of the mathematics, when coniniunicaied to children upon the 
principles df^tailed in the following pages, needs not fear a comparison 
with her mere favored sister, osometrt, either in precision of ideas, in 
c4eameaa and certainty of demonstration, hi practical utility, or in the sub- 
lime deduct! ^ns of the most interesting truths. 

" In the regular order of instruction, arithnte.ie»ought to take [urecedence 
•f geometr> , as it has a more immediate connection with it than some are 
willing to admit. It II the sc'ence which rhe inind makes use of in meas- 
uring all things that are capable of aiiginentation or diminution; and, 
when rationally taught, affords to the yoathfiil mind the most advanta^*- 
ytis exercise of its reasoning powers, and that 'or which the human intiO- 
\tfOt becomes early ripe, while the more advanced parts of it may try the 
tiiergiea of the most vigorous and matured undemanding.'* 

THA AUTIIOE 
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SUGGESTIONS TO TEACHERS 

Oir THE METHOD OF U8IKG THIS WORK. 



Foracoane of Mental Arithmotie, adapted to the capacitiei of vary yotmg 

EpilSi they may take the Mental Exercises in each rule, aa far ai the first 
;ainple for the Slate. I'his cuurse ia nut mtant to include any of the ezercisca 
•tyled " Quationg on theforegmng." 

Thit course embraces the whole of the first 27 pages, together with the Arith- 
■leticai Tables, extending tu the Apiirndix. The necessity of impressing these 
Tables on the minds of pupils at an »arly age is sufFiciently obvious. When th« 
pupil is perfect master of this course, as will, most probably, be the case aflof 
one or two reviowa, tiie teacher wilt find no difficulty in making him under- 
stand the Ojierations by 8Iate. Ho may titen take the whole iu course. 

In every scP ool, it would be well to iiititituie classes ; and as there are seldooi 
any answers given to the mental queniionH, ihe pupils may be allowed to read 
in their turns the questions frum the book ; thus giving the teacher no further 
trouble than oocasionul correctitins. By tiiis, the reader will perceive, that ihf* 
work may be used to advantage in monitorial schools^ as the former editions 
have been. In large schools, theso corrections may b? made by an advanced 
ccltolar. instead of the teacher. Whenever an advanced scholar takes up the 
book with a view of profiting from it, hu nhouid omit nothing as he progresses, 
imt makb it his practice to ({uulify hiniseirto answer any question, in the mental 
•xerrises, rules, or respecting the reason of the oiicrations. 

Teachers will find It-t* bn a useful occupation for their scholar*, to aaaigii 
Ibom a morning lesson, to ho recited as soon as they come into school. With 
tittle exertion on the part of teachers, pupils in this way may be made assiduoui 
aod amkltiooi, very much to their advantage, and to the credit of their 



The mental questions, under the head of" Qnegtiong on tJtefonguingy** will, 
lateiUgently answered, furnish to committees an admirable test of th« pv^^B 
knowledge of this subject. 

The Appendix is designed for those who hare time and opportunity tadevoU 
to the study of the more abstruse parts of Mathematics. 

Able.— Leff some may mistake the object of the figures annexed to the qiM»> 
tions, it ma^ nero Ijo remurlmd, that those fi^ares are sejjarate answers, loft 
srlthcut a^si?*'*ng any value to them, roaervingthis particular for the discretuw 
el'the ]>upii, wnich bo mu^t necessarily exercise, in order to obtain the answw 
whidi follows, that ueuig the aggregate ol the whole. 

The abov^ <;iroetions are thus** which seem the best to the anther ; bat M 
e%ery intelligont teacher has a wav of his own. which, though not intrinsically 
tfie best, is, perhaps, the best foe liiiD* *ho subject is respot^Qilly inbmittM m 
Us own choice. 
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ARITHMETIC. 



ADDITION. 



S !•* 1. How many little finffere have you on your right 
hand ? How many on yovr left? How many on both ? 

2. How many eyes have you ? 

3. If you have two apples in one hand, and one in the 
other, how many have you in both ? How many are two 
and one, then, put together ? 

4. How many do your ears and eyes make, counted to- 
gether ? 

5. If you have two nuts in one hand, and two in the other, 
how many have you in botli? How many do two and two 
make, put together ? 

G. If you have three pins in one hand, and James puts 
another in, how many will you have in your hand ? How 
many are three and one tlien ? 

7. If yoa have three pins in one hand, and James poti 
two more in, how many wDl you have in your hand ? How 
many are three and two then ? 

8. If you have four apples in one pocket, and two in the 
other, how many will you nave in both ? How many are 
four and two t^en ? 

9. Thomas has four certs, and William has three ; how 
many have they both together ? How many are four and 
vhree then ? 

10. You hove five pins in one hand, and tliree in the 

• The qneitionfl in TT I and IT II are intended for verf yotmg children. OldM 
ftipili loaj mnit tbeae. But the two remaining foctiona, vid the four t a b ! —, 
iriil ikim kb attontire perusal 
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i ARITHMETIC 

otlier; how many have you in boUi? How many are fiv» 
and three then ? 

1 1. You have four nuts in one hand, and four in the otlier ; 
how many have you in both ? How many are four and four- 
then? 

12. If you count the fingers and thumb on one hand, and? 
only the fingers on the oUier, how many will they make ? 
How many are five and four then ? 

13. How many fingers and thumbs have you on both hands ^ 

14. James has five raarUes, ar^d Thomas five ; how many 
ftuve they both ? Hew many are live and five then ? 

15. How many cents would it take to buy two whistles, if 
one cost six cents, and the other four ? How many are six 
and four then ? 

16. If you have eight pms on one sleeve, and two on the- 
other, how many will you have on botli ? How maiiy are 
eight and two theni' 

17. How many legs have two cats and a bird? 

18. If I sliould give you six cents, and you sliould find " 
five, how many would you have then? How many are six 
and five then ? 

19. If you coimt all your fingers, thumbs, and riose, how 
many will they make ? 

20. If you buy a picture-book for ten cents, and a pear 
for two cents, how many cents wiU pay for both ? liow 
many are ten and two then ? 

21. How much money would you have, if your father 
should give you seven cents, and your brotlier six ? How . 
many are seven and six tlien ? 

22. If you have seten pins in one hand, and seven in the 
other, how many will you have in botli ? How many are 
Boven and seven then^ 

23. A man bought a chair for three dollars, and a looking- 
glass for twelve ; how much did he give for both ? How 
many are tliree and twelve then ? 

24. You give thirteen cents for a spelling-book, and three, 
'or an inkstand ; how much do tliey come to? How many 
Are thirteen and three ' 

25. Count one hundred. 

One 1 Six n 

Two 2 Seven 7 

Three 3 Eiirht 8 

Four , . . . 4 Nine U 

Fire 5 Ten 10 
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Al>DrnON TABLE, 



Twenty-five ♦ 25 

Twenty-six ♦ . 5iG 

Twenty-seven 27 . 

Twenty-eight 28 

Twenty-nine .29 

Thirty 30 

Thii tyrone, &c 31 

Forty 40 

Fifty 50 

Sixty 60 

Seventy 70 

Eigtity 80 

Ninety 90 

Onehundr^^ 100 . 

JVtf<«< The pupil is to recite tlio afbove, with t)ie written numlwrs covered 
V9fir. The aa^w^ra to the following questions Kre to he given by writing ttiem 
Jown on the slate at recitation, to teat tl^e pupil^a knuwiudyo of numbers from , 
Kie to one iitindred. 

2t>. Write down in proper figures, Four ; Seven ; Eight ; . 
Twelve; Eighteen; Twenty-two; Thirty-two; F^orty-five ; 
Forty-nine; Fif^y-six;Fifty-nine; Sixty-three; Seventy-five; . 
EJ,jhty-seven ; Ninety-two; Ninety-seven; Ninety-nine. 

27. James has seventy-eight centd, and llHtus cighty- 
•cven cents ; which lias the most ? 

28, Thomas has fifty-nine dollars, a'nd William sixty-nine ; 
•^hich has tlie most? Which is the most, oighty-nine, o/ . 
aijiety-nine ? Forty-seven^ er seventy-four ? 

29.. Repeat the 



ifjeven 11 

Twehe 12 

Thirteen 13 

Fourteen ^ . ^ . . . . 14 

Fifteen 15 

Sixteen 16 

Seventeen 17 

Eighteen 18 

Nineteen 19 

Twenty. 20 

Twenty-one 21 

Twenty-two 22 

Twenty-three. ........ 23 

T wentyrfour 24 



ADDITION TABLE. 
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an 
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4 
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ud 
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6 
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and 
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are 
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an 
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ud 
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and 
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•wf 
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are 
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and 
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are 
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an 


10 


•» 


and- 
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are 
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and 
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are 


10 




and 


7 


an 


li 
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w»* 


& 


aie 


10 
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and 
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an 


11 
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and 
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an 


12 
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and 
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an 


11 
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and 
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•fe 


12 




and 
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an 


13 
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and 


10 


an 


12 


3 


aiid 


10 


an 


13 




«d 


10 


an 


14 


2 


and 


11 


a^^ 


13 
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and 


11 


an 


14 




vd 


11 


an 


15 





and 


12 
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14 
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and 


12 


an 


15 






12 


•m 


m 
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ARITHMiniC. 








S .Id- 


1 .» 6 


6 and 


1 


an 


7 


7 


Md 


1 m S 


5 aiid 


2 a.. 7 


6 and 
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ai« 


8 


7 


mad 


2 an V 


5 i»d 


3 «. 8- 


6 ami 


3 


ai« 


9 


7 


awl 


3 an 10 


5 a«d 


4^a« 9 


6 and 
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are 


10 
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and 


4 an 11 


5 Md 


5 «« 10 


6 and 
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aie 


11 
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and 


5 an 12 


5 uid 


6 .» 11 


6 and 
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are 


12 
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awl 


6 an 13 


5 ud- 


7 a« 12 


6 and 


7 


an 


13 


7 


and 


7 an 14 


5 aiid 


8 ^ 13 


6 and 


8 


an 


14 


7 


and 


8 an 15 


5 and 


C a« 14 


6 «.d 


9 


a/0 


15 


7 


and 


9 an 16 


5 and 


10 «• 15 


6 and 


10 


■n 


16 


7 


and 


10 an 17 


5 ^ 


11 ur. 16 


6 and 


11 


an 


17 


7 


and 


11 an 18 


5 and 


12 a« 17 


6 and 


12 


an 


18 


7 


and 


12 an 19 


8 and 


1 a» 9 


9 ».d 


1 


an 


10 


10 


and 


1 an 11 


6 and 


2 ar. 10 


9 and 
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an 


11 


10 


and 


2 an 12 


8 and 


3 kn, 11 


9 and 
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an 


12 


10 


and 


3 an 13 


6 a.d 


4 «, 12 


9 and 


4 


an 


13 


10 


and 


4 ana4 


8 aaii 


6 a« 13 


9 u»i 
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an 


14 


10 


and 


5 an 15 


8 »d 


6 a.« 14 


9 and 
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an 


15 


10 


and 


6 an 16 


8 .»! 


7 .« 15 


9 and 


7 


an 


16 


10 


and 


7 «. 17 


8 »d 


8 « 16 


9 and 


8 


an 


17 


10 


and 


8 an 18 


8 »d 


9 .« 17 


9 and 


9 


an 


18 


10 


and 


9 an 19 


8 ..d 


10 a« 18 


9 and 


10 


an 


19 


10 


and 


10 «• 20 


8 »d 


11 a« 19 


9 and 


11 


an 


20 


10 


andni an 21 


8 and 


12 « 20 


9 and 


12 


an 


21 


10 


and 


12 an 22 



11 


and 


1 an 12 


11 and 


9 an 20 


12 and 5 an 17 




and 


2 an 13 


11 a»I 


10 an 21 


12 and 6 an 18 




and 


3 an 14 


11 and 


11 an 22 


12 «id 7 an 19 




and 


4 an 15 


11 and 


12 an )iS 


12 and 8 an 20 




and 


5 an 16 


12 and 


1 an 13 


12 and 9 an 21 




and 


6 an 17 


12 and 


2 an 14 


12 and 10 an 23 




and 


7 an 18 


12 and 


3 an 15 


12 and 11 an 23 




•ad 


8 an 19 


12 and 


4 »a 16 


12 aiut 12 an 24 



Qiuestions on the TaUe, 

80. How many are 2 and 5? 2 and 7? 2 and 10? 9 ani 
tS? 3 and 3? 3a.id9? 3 and 12? 4 and 2? 4 and 6? 4 
«d 8? 4 and 10? 4 and 12? 5 and 3? 5 md 5? 5 and 9? 
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MENTAL £X£AC1S£S. « 

^andll? 6a]id4? 6uid7? 6aiKU0? 6andl9? 7rT&a 
2? 7 and 4? 7 and 7? 7 and 9? 7 and 12? 8 and 2? 8 
and 5? 8 and 7? SandOl^ 8 and 10? 8 and 12? 9 and 6? 
9 and 9? 9 and 12? 10 and 3? 10 and 4? 10<«nd6? 10 
and 8? 10 and 11? 10 and 12? 11 and 3? flandS? 11 
and6? 11 and 9? 11 and 12? 12andd? 12aQd6? 12 
and 9? 12 and 12? 

A*ote. The dosi^ of the foregoing and follotring qnestiona is to prarent tho 
•cholai from rcfting satined with rajrinf hit table merply uy^iote^ which fre- 
qnently happens. For, if he can count, he will say it, without 'muJuiv a einglo 
addition in his mind. 

.33. You borrow 12 dollam at one tunc, and 2 at another ; 
how much have you borrowed in all ? How many are 12 
and 2? 

32. William has 11 centa, and Jamee 11 ; how many di 
diey both have ? How many are 11 and 11 ? 

3B. A man bought a cart for 13 dollars, and a plon^-h fa« 
•7 dollars ; how much did he pay for both ? How many are 
43 and 7? 

34. A man bought 10 bushels of rye for 15 dollan, 
•bushels of apples for 6 dollars ; how much did he pay for 
both ? How many are 15 and 6 ? 

35. William has 4 marbles in one pocket, 6 in the other, 
ftid 3 in his right hand ; how many has he in all ? How 
many are 4, 6 and 3 ? 

36. Peter gave to his companions apples as follows ; to 
James 7, to Henry 9, to William 10 ; how many did he ^ve 
away ? How many are 7, 9 and 10 ? 

37. Rufus has 12 cents, James 12, and Thomas 2 ; if Rii- 
liis and James should give Thomas all their cents, how many 
would Thomafi have ? How many are 12, 12 and 2? 

33. You give 16 cents for a knife, 4 cents for an inkstand, 
and 5 for a fead pencil ; how much will all of them come to ? 
How many are 16, 4 and 5 ? 

39. Your brother William gave you 19 cents, your brother 
John 10, and your cousin 2 ; how many did you have given 
you in (dl ? How many are 19, 10, and 2 ? 

40. How many aie 6 and 4? 16 and 4? 26 and 4? 3n 
and 4 ? 46 and 4? 56 and 4? 66 and 4 ? 76 and 4 T 86 and 
4? 96 and 4? 10 and 5? 20 and 5? 40 and 5? 70 ami 5? 
80 and 5? 6 and 10? 6 and 40? 6 and 70? 7 and 3? 17 
and 3? 37 and 3? 57and3r 77 and 3? 97 and ;V? 5 ?iid 
5?5andl0? 5andl5? 5and20? 25 and 5? 30 and 5? 
i^^indS? 60 and 5? 75 and 5? 95 and 5? 8 and 4? 18 
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6 AftlTHMETIC. 

and 4? 28 and 4? 38 and 4? 48 and 4? 58and4? G&and 
4? 78 and 4? 88 and 4? 98 and 4? 9 and 8? 19 and 3? 
29 and 3? 49 and 3? 79 and 3? 89 and 3? 6 and 5r 6 and 
15? 6 and 25? 6 and 35? 6 and 45? 6 and (55? 6 and 85? 
6 and 95? 



SUBTRACTION., 

IT U. 1, If you should lose one fiAg-cr fVomone hand^ 
how many would you have left on that hand ? How many 
are 4 less one ? Why ? ,^htSi< Because 1 and 3 are 4. 

2. If you have 5 cents, and ' give away 2, how many will 
you have left ? How many are 5 less 2 then ? Why ? 

3. If you shut botli your little fingers, and leave the other . 
fingers open, how many will oe open ? How many are 8 
less 2? Why? 

4* If you have 8 cents, and lose 3, how many will you 
have left? How many are 8 less 3? Why ? 

5. If you have 9 cents in a box, and take out 4, how many 
will be left in tlie box ? How many are 9 less 4, or 4 from 
9? Why? 

6. You borrow 8 pms, and pay 4 ; how many do you stiD 
owe ? How many are 4 from 8 then ? Why ? 

7. If you have 12 dollars, and lose 2, how many will you 
have left ? How many are 2 from 12 then ? Why ? 

8. A man, owing 20 dollars, paid 16 ; how many remain 
U> be paid ? How many are 16 from 20 then ? Why ? 

9. You gave 18 cents for an inkstand, and sold it for 16 
cents ; did you make, or lose, and how much ?' How many 
are 16 from 18 then ? Why ? 

10. Your papa gave you 9 dollars, and you glive your 
orother 5 ; how many had you left ? How many are 5 from 
9 then? Why? 

11. William bought a knife for 20 cents, and sold it for 
22; how muc*i did he make in trading? How many are 20 
from 22 then? Why? 

J2. A man bought a barrel of molasses for 15 dollars, and- 
uold it for 19 ; how much more tlian he gave for it did he 
sell it for? How many are 15 from 19 then ? Why? 

13. William has apples in both pockets ; in one pocket 
he has 11, in the other 18 ; how many has he in one pocket 
more than in the other? How many are 11 from 18 then? 
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MENTAL EXERCISES. ^ T 

VL A boy gave 17 cents for some picture-books, whicJi 
were worth no more than 10 cents; how much more than 
their worth did he give fcr them ? How many are 10 from 
17? Why? 

15. A man bou^t a cow for 13 dollars, and a calf for ^j 
Ifow much more did the cow cost tlian the calf? How many 
are 3 from 13? Why? 

16. A man bought a barrel of flour ibr 17 dollars, and, 
not proving so good as he expected, he could sell it for no 
more than 13 dollars ; how much did he lose on it ? How 
many are hi from 17 ? Why ? 

17. A man bought a barrel of beef for 20 dollars, and, be 
ing damaged, he is obliged to lose ls2 dollars on the sale of 
it ; how much did he sell it for ? How many are 12 from 2^ 
feen? Why? 

18. How many legs will 4 chairs have to stand on, if 4 
have 3 broken le^ ? How many are 3 from 16 ? Why ? 

19. 20 birds lig' t on a tree ; if 6 fly off^, how many are 
left on the tree ? How many are € froir 20 ? Why ? 

20. Suppose you and William lose a finger apiece, how 
many fingers will you boUi have then ? How many are 2 
from 16? Why? 

21. If you have 25 cents, and give 20 for a knife, and th<^ 
rest for some marbles, how many cents will the marbles 
cost ? How much more will the knife cost tlian the mar- 
bles ? How many are 20 from 25 ? 5 from 20 ? Why ? 

22. A poor man ha,d 16 bushels of rye given him; h»9 
eldest son o^ave him 10 bushels, and the youngest the rest, 
how many bushels did the youngest give him ? How many 
did the elder give him more than the? younger ? How many 
are 10 from 16? 6 from 10? Why? 

23. 28 boys were sliding on the ice, which breaking, all 
but 4 fell in and perished ; how many lost their lives ? How 
many are 4 from 28 ? Why ? 

24 Repeat the 

SFBOTRACTION TABLE. 
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6 




tarn 


3 


• InrM 


2 




frvia 


8 


learei 


7 
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14 
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2 <r«« 
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kaves 
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11 


leave* 
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3 from 
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IMVM 
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2 ib» 
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leaTM 
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from 


12 
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2 ft»» 
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from 


13 


leaves 


11 


3 from 


9 


learn 
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3 fio» 
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from 


14 


leave* 


12 


3 from 


10 
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7 


6 ft«n 
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leaTM 
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3 fr.m 


11 


leaves 
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2 (h«n 
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learei 
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leaves 





3 from 


12 


leav« 


9 


2 &». 
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lea^M 
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3 


from 
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leaves 


1 


3 from 


13 


leave* 


10 


2 from 
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leans 
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from 
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leave* 
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3 from 


14 


leaf** 


11 


2 ih,« 


10 


team 
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from 
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leave* 
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3 fi»m 


16 


leave* 


12 


4 fro. 
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from 
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leave* 





6 from 
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leave* 





4 from 
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leaTM 
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from 
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leave* 
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6 frtm. 


7 


kafe* 
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4 from 
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leavM 
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from 
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leave* 
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6 from 


8 


leave* 
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4 from 


7 


leavea 
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5 


fix,m 
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leave* 
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6 from 
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leave* 
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4 from 
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leares 
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5 


from 
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leave* 
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6 from 


10 


leaves 
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4 from 


9 


IcaTca 
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from 


10 


leave* 
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6 from 


11 


leave* 
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4 from 


10 


leavM 
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fivm 


11 


leave* 
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6 from 


12 


laave* 


6 


4 from 


11 


leaves 
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from 


12 


leave* 
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6 from 


13 


leave* 
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i from 


12 


leave* 
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from 


13 


leave* 
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6 frxmi 


14 


leave* 
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i from 


13 


learea 
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from 


14 


leave* 
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6 from 


15 


leave* 
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i from 


14 


learea 


K) 


5 


from 


15 


leave* 


10 


6 from 


16 


leave* 


10 


i from 


15 


leave. 


11 


5 


from 


16 


leave* 


11 


6 from 


17 


leaves 


11 


i from 


16 


leaves 


12 


5 


from 


17 


leave* 


12 


6 bmn 


18 


leaves 


12 



7 from 7 


leave* 





8 


from 


8 


leave* 





9 


from 9 


leave* 





7 from 8 


leaves 


1 


8 


from 


9 


leave* 


1 


9 


fit,m 10 


leave* 


1 


7 from 9 


leave* 


2 


8 


from 


10 


leave* 


2 


9 


from 11 


leave* 


2 


r from 10 


leave* 


3 


8 


from 


11 


leave* 


3 


9 


from 12 


leave* 


3 


7 fr«u 11 


leave* 


4 


8 


from 


12 


leave* 


4 


9 


from 13 


leave* 


4 


7 from 12 


leave* 


5 


8 


fiwn 


13 


leave* 


5 


9 


from 14 


leave* 


5 


7 from 13 


leave* 


6 


8 


from 


14 


leave* 


6 


9 


from 15 


leave* 


6 


7 fttmi 14 


leave* 


7 


8 


from 


15 


leave* 


7 


9 


from 16 


leave* 


7 


7 ftom 15 


leare* 


8 


8 


from 


16 


leave* 


8 


9 


from 17 


leave* 


8 


7 from 16 


leave* 


9 


8 


from 


17 


leave* 


9 


9 


from 18 


leave* 


9 


7 from 17 


leave* 


10 


8 


from 


18 


Uave* 


10 


9 


fimn 19 


leave* 


10 


7 ftm. 18 


kave* 


11 


8 


from 


19 


leave* 


11 


9 


from 20 


leave* 


11 


7 t^l9 


leaves 


12 


8 


&«m 


20 


leav** 


12 


9 


frm»21 


!>»«■ 


12 
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IOft..lO:««.« 





11 frMB n haw 





13tel2i»w 


lOfi^ll I.M 


1 


11 faa 12l.af«. 


1 


I2fr»13i«^ 1 


10 ta 12 !ytT« 


2 


11 fr»m 13 let ea 


2 


'i2tal4N:^ 2 


10 fo» 13 IcaT. 


3 


11 from 14 toavaa 


3 


12froml5l«ir. 3 


10 ft^i 14 h.T» 


4 


11 tem 15 laaTM 


4 


12fro»16l»a. 4 


10 fmn. 15 kare. 


5 


1 1 from 16 leavM 


5 


12froml7tea^ 5 


10 6om 16 lea^ 


6 


11 fltaitl 17 leares 


6 


12fto»18laaw 6 


10 from 17 ka^ 


7 


11 fil« 18 1«IT«. 


7 


12fit>ml9laaw 7 


10 fom, 18 lea^ 


8 


11 frob. 19 learea 


8 


12from20l.aw 8 


10 fit»n 19 ka^ 


9 


11 from 20 leaTM 


9 


12 from 21 kaw 9 


10 from 20 teaT«. 


10 


11 fr«i>21 leare. 


10 


12 from 22 kaw 10 


10 from 21 K.«. 


11 


11 fix>m22leaTe. 


11 


12 from 23 kaw 11 


10 bom 22 Jeare. 


12 


11 &om23leaTa 


12 


12 from 24 kaT«. 12 



Questions on the Voile, 

5^5. How many does 2 from 8 leave ? 2 from 10 ? 2 from 
12? 2 from 15 ? 2 from 20? 2 from 24? 3 from 7? 3 from 
10? 3 from 12? 3 from 18? 3 from 19? 4 from 8? 4 from 
9? 4 from 13? 4 from 15? 4 from 18? 4 from 20? 5 from 
10? 5 from 14? 5 from 17? 5 from 20? 5 from 25? 6 
from 12? 6 from 18? 6 from 20? 6 from 26? 7 from 14? 

7 from 21 ? 7 from 23 ? 8 from 10 ? 8 from 12 ? 8 from 15 ? 

8 from 16 ? 8 from 19? 8 from 20 ? 9 from 12 ? 9 from 15? 

9 from 18? 9 from 20? 9 from 22? 10 from 15? 10 from 
17? 10froml9? 10from20? 10from22? 10from25? 
11 from 15? 11 from 18? 11 from 19? 11 from 22? 12 
fix)ml4? 12 from 16? 12 from U? 12 from 24? 

Practiced Q^eaiions on the Table, 

26. If you buy 15 cents worth of tape, and give the shop- 
keeper a pistareon, or seventeencentbit, how many cents must 
you have in change ? How many are 15 from 1*7 ? Why ? 

27. If you had 17 fingers, how many would you have more 
than you have now ? How many are 8 from 17 ? Why ? 

28. A man had to tra^ ' ^Lmiles, but has travelled all but 
4 , how many rail<8|i m» *;»rjourneyed ? How many are 4 
from24? Why?' '• 

29. 20 children are in a class, and the 8 best aro put mto tL 
higlier class ; how many are left m the lower class ? How 
many are 8 from 20 ? Why ? 

30. If you have 25 cents, and should give 10 cents for a 
ruler, ana 10 for a top, how many cents will you have left ^ 
How many do 10 and 10 from 25 leave? \gg^j^ 
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31. You have 16 apples, and give 5 to your sister, 5 to 
TOUT brother; "how many will you liave left? How many 
do 5 and 5 from IG leave ? Why ? 

32. ^ man bought a mi Tor for 12 dollars, for which ho 
gave G bushels of corn, wortli 5 dollars, S bushels of potar* 

. toes, wortli 1 dollar, and the rest in money ; how much did 
he pay ? How many do 5 and 1 from 12 leave ? Why ? 

33. The distance from Bosttm to Walpolo is 20 miles , 
after you have arrived at Dedhp*n, which is 11 miles from 
Boston, how many more miles wilj you have to travel -to 

4^acfa Vvalpole ? How many are il from 20 ? Why? 



MU|:.TIPL.ICATION- 

IT in. 1. If I give you 2 pins at one time, and 2 at another, 
iow many puu shall I give yon ? How many are 2 times 2 then ? 

2. How many legs have 2 chairs ? How many are 2 times 4 ? 

3. How many eyes have (i birds ? How many 7 ? How 
ar\any 8 ? How" many are 2 times G ? 2 times 7 r* 2 times 8 ? 

4. I hold my hand out, and you put 3 pins in it, William 
\ and James 3; how many pins will I have ? How many 
ire 3 times 3 ? 

5. If 1 put in your pocket 4 apples at 3 different time« 
tow many apples will you have in your pocket ? How many 
%re 3 times 4 ? 

G. If I should give you 4 apples at 4 different times, how 
many apples will you h-.ve ? How many are 4 times 4 ? 

7. If I give 2 cents for one orange, tiow many cents must 
I give for 8 ? How many are 2 times 8 ? 

8. How many cents will buy 10 marbles, if 1 cost 3 cent&? 
How many are 3 times 10 ? 

9. If you give 4 cents for a yard of tape, how many cents 
will buy 3 yards ? How many 4? 5?G? 7? How many 
%re 4 times 3? 4 times 4? 4 times 5 ' 4 times G? 4 times 7 x 

10. What will 5 picture-books c »ue to, at 2 cents apiece r 
WhatwiUG? 7? 8? 9? 10? 1. r^ 12? How many are 5 
limes 2 ? G times 2 ? 7 times 2 ? 8 times 2 ? 9 tunes 2 ? IM 
liaies 2 ? 1 1 times 2? 12 times 2? 

11. What will 2 marbles cost at 3 cent^ apiece ? Wiil J 
tfiarbles? Will 4? Will 5? WillG? Wai7? WiU 8? 
Will 9 ? Will 10 ? WiU 1 1 ? How many are 3 times 2 ? 
8 times 3? 3 times 4? 3 times 5? 3tmjesG? 3 times 7? 
d twaes 8 ? 3 times 9? 3 times 10 r 3 tiroes I^qqoJ^ 



MULTlPLlCATlOIf TABLE. 



II 



*12. 


Repeat the 




MUL 


2'tf»« 


1 i» 2 


2 u». 


2^4 


2 lin» 


3 «. G 


2 tbue. 


4 «• 8 


2 tL». 


5 «• 10 


2 tu.. 


6 «« 12 


2 Un» 


7 «. 14 


2 dm. 


8 m 1() 


2 ti... 


9 ^ 18 


2 tin... 


10 «. 20 


2 tun.. 


11 ^ 2*2 


2 time. 


12 r^ 24 



ULTIPLICATION TABLE. 



O ttlM. I •!• 3 

3 ti»M 2 M (5 

3 tta.. 3 .!« 9 

3 time. 4 .» 12 

3 lime. & an 15 

3 tiiiM* 6 ». Id 

3 .im.. 7 «• 21 

3 time. 8 •» 24 

3 timv 9 «• 27 

3 lime. 10 ..• 30 

3 time. 11 «• 33 

3 time. 12 «• 36 



4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 



I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 



«. 4 

am 8 

«• 12 

»• 16 

»• 20 

i» 24 

«• 28 

» 32 

m 36 

... 40 

«. 44 

«. 48 



5 time. 


1 


UB 


5 


(> lim« 


I ^ 


6 


7 iim« 


1 u. 


7 


5 time. 


2 


•re 


10 


(> Ume. 


2 «. 


12 


7 ti-«. 


2 .,. 


14 


5 tine. 


3 


v« 


15 


(> tLi.« 


3 «. 


18 


7 dme. 


3 ns. 


21 


5 tlraej 


4 


w« 


2^^ 


6 time. 


4 ». 


24 


7 t!m» 


4 aM 


28 


5 time. 


5 


are 


Uo 


6 rime. 


5 .^ 


30 


7 Ume. 


5 «. 


35 


5 tiram 


6 


«^ 


3'J 


(i tlm» 


6 ai. 


36 


7 time. 


6 ... 


42 


5 tlme» 


7 


•re 


35 


titnii. 


7 «. 


42 


7 time. 


7 .:; 


49 


5 time. 


8 


•in 


40 


6 time. 


8 am 


48 


7 time. 


8 .« 


56 


5 lime. 


9 


«re 


4o 


(> Uir«. 


9 «« 


54 


7 tim^ 


9 ai. 


63 


5 tImM 


10 


are 


5.) 


6 time. 


10 »e 


O) 


7 tii.M!e 


10 a» 


70 


5 time. 


11 


are 


55 


6 time. 


11 am 


66 


7 lire*. 


11 a« 


77 


6 timet 


12 


»r» 


(JO 


time. 


12 «. 


72 


7 iiwc. 


12 a.. 


84 



6 time. 


1 .re 


H 


9 U.n«« 


1 


e ti... 


2 ». 


16 


9 time. 


2 


8 time. 


3 ... 


•24 


9 time. 


3 


8 Uniei 


4 am 


32 


9 <i.nee 


4 


« time. 


5 am 


40 


9 time. 


5 


e ti»« 


6 .,• 


4S 


9 time. 


6 


8 tioM. 


7 .«. 


56 


9 um^ 


7 


8 time. 


8 tm 


64 


9 ..«. 


8 


8 li.^ 


«* 




9 *ima. 


9 


6 .«'v.. 


10 .. 


2J0 


Ume. 


;o 


S t^. 


li aw 


88 


9 time. 


M 


Sch^ 


12 ^ 


90 


9 tinm. 


i 



9 
18 
27 
3C 
4> 
54 
63 
72 



10 time. 1 «». 10 

10 dme. 2 am 20 

10 Ume. 3 am 30 

10 time. 4 1» 46 

10 'Jnm 5 -^n^'i^ 
10 tim. ny times 

I ^ M for perfonu 
la each mail's part ? - 



*fc- 



M«»l;on ; what la a quart of 
ia worth 32 cents' Haw 
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tten 


1 




tlowt 


2 




tijiiei 


3 




UmM 


4 




timM 


5 




tlmea 


6 


11 


timet 


7 


11 


times 


8 



11 

22 
33 
44 
55 

66 

77 
88 



11 tbDM 9 an 99 

11 time. 10 a» 110 

11 tlo... 11 an> 121 

11 Ume. 12 at« 132 



12 Ume. 


1 an, 


12 


1? time. 


2a« 


24 


12 time. 


t^^ 


36 


12tin« 


4a,« 


48 



12 am. 

12 tin^. 

12 dn«. 

12 tuna. 

12 time. 

12 Ume. 

12 lime. 

12 ti<»e. 



5«. 60 
6^ 72 

7ar. 84 

8 an 96 

9 an 108 

10 an 120 

11 an 132 

12 an 144 



Practical Questions on the TcibU* 

13. How many cents will buy 8 books, if 1 cost 2 cents ? 
Bow many wiU buy 3 books ? 5 books ? 8 books ? 10 books r 
12 books ? 

14. How many cents will 10 yards of ribbon come to, at 2 
cents for 1 yard ? At 3 cents ? 5 cents ? 9 cents ? 12 cents ? 

15. Wnat are 2 barrels of flour worth, if 1 be worth 11 
dollars ? What are 3 barrels worth ? What are 5 ? What 
are 7 ? What are 9 ? What are 11 ? What are 12 ? 

16. What will 7 pair of shoes come to, at 5 dollars a pair ? 
What will 8 pair ? What will 10 pair ? What will 12 paur ? 

17. What wiU 9 yards of broadcloth come to, at 6 dollars 
a yard ? At 7 dollars ? At 20 do ! I ars ? 

18. There are 8 furlongs in 1 mile ; how many are thero 
mBmiles? In7? In 9? In 11? In 12? 

19. There are 12 inches in 1 foot ; how many are there 
m 2 feet? In 5 feet? In 6 feet? In 12 feet? 

20. If a man earn 7 dollars in one week, how many dol- 
lars will he earn in 2 weela ? In4? In6? In8? InlO? 

•In 11? In 12? 

21. If 1 bushel of clover-seed cost 12 dollarg, what will 
2 bushels cost? What will 3 bushels? 5 bushels? 7 
bushels r 9 bushels ? 11 busuels ? 12 bushels ? 

^^ 22* If you travel 5 miles in 1 hour, how far can you travel 
ve4tiir.-rs? Inl? In 8? InlO? In 12? 

10. Whaliiam and James performed a piece of work together 
What will i):how many days will it uke William tx) do the 
limes 2? Gtime«>«^? 

times 2 ? 1 1 times >a>*k dollars for 1 quarter's tuition, what wiU 

11. WhatwiU2mai*>»«iatwiU8? 5? 7i? 9? 11? 12? 
tftarbles ? Will 4 ? \V ill a-^iiar for 1 year is 6 cents, what If 
Will 9 ? Will 10? Will 11 V<3 same time ? Of 3 ? Of 6? 



i!%b. 



8 times 3? 3 times 4? 3 times ^ 
a tunes 8? 3 times 9? 3 timea L 
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S6. If fou pay 3 dollars for 1 week's board, what will i* 
weeks come to ? WiiatwilM)? 5r 8? 10? U? 

27. If you give 5 apples for 1 orange, how many apples 
will buy 2 oranges ? 1 low many 3 ? 11 ow many 5 ? How 
many 6 ? How many 9 ? How many 10 ? How many 12 ? 



DI\^SION, 



' IV. 1. Divide 6 apples between 2 boys, and tell me 

how many each will have. How many times 2 in 6? Why? 

Ans. Because 2 times 3 are 6, 

2. Divide 10 pins between 5 boya, and tell me how many 
each will have. How many times 5 in 10 ? Wliy ? 

3. If you wish to divide 8 oranges between your 2 little 
Bisters, how many would each have ? How many times 2 
in 8? Why? 

4. A man divides 14 peaches between 7 of his children; 
how manv will tlioy have apiece ? How many times 7 in 
14? Why? 

5. 14 cents were given to 2 poor boys ; how. many cents 
is that for each boy ? IIovi^ many times 2 in i4 ? Why ? 

6. If 1 orange cost fj cent*?, h.)\v many oranges will 18 
cpnts buy ? How many times 6 in 18 ? Why ? 

7. If it cost 6 cents to go in and see the wax figures, how 
many times can you go in for 30 cents ? How rriany times* 
6in:i0? Why? 

8. 8 boys found 48 cents, which they agreed to diyide 
equally between tliem ; how many will each have r How 
many times 8 in 48 ? Why ? 

9. 1 sold 8 lead pencib for 80 cents ; how much is tha» 
apiece ? How inany times 8 in 80 ? Why ? 

10. 10 men found a pocket-book containing 100 dollars, 
how many dollars will e:ich have, if the money be equally 
divided between them ? How many times M) in 100 ? Why ? 

11. There are 4 weeks in a month ; how much will a man 
have a wcek,tliat hat 48 dollars a month? How many timcai 
4 in 48? Why" 

12. 12 me 1, by contract, arc to have 96 d'^Uars for perfonu 
ing a piece of work ; how mZik y dollars is each man's i>art ? 
How many t'raes 12 in 9(J ? Why ? 

13. There are 4 quarts in a gallon ; what is a quart of 
Aolaaaes wo.th, when a galloa ia worth 32 cents ^ How 
many times 4 in 32 ? Why ^ 
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14. An older brfttiier distributed 60 picture-books betvete 
^is 6 younger brothers ; how many did each have r How 
many times «i in (iO? Why? 

15. 1 08 cents are to be etjurJly divided between 9 children ; 
how many will tliat be apiece ? How many times 9 in 108? 
Why? 

16. 132 bushels of com are to be divided equally between 
52 poor men; how manv will each man have? liow many 
tmies 12 in i:i2? Why? 

17. ]2 men engage to do a piece of work for 144 dollars; 
what will be each man*s part of the money ? How meny 
tunes 12 in M4? Why? 

18. Repeat the 



DIVISION TABl^ 



2, 
4, 
6, 

8, 
10, 
12, 
14, 
16, 
18, 
20, 
22, 
24, 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



tiran 
timet 
Umes 
times 



3. 

6. 

9. 

12. 



1 time 

2 time* 

3 UniM 

4 lime* 
15, 5 times 
18, 6 times 

7 times 

B times 



21, 
24, 



27, 9 tin«. 

30, 10 Ume. 

33, 1 1 times 

36, 12 times 



4 In 4, 1 tfau 

4 in 8, 2 tia* 

4 in 12, 3 tiilM 

4 in 16, 4 tiiMi 

4 in 20, 5 time. 

4 in 24, 6 time* 

4 in 28, 7 time. 

4 in 32, 8 b>M 

4 m 3(), 9 tJnw 

4* in 40, iO tImM 

4 in 44, 11 time. 

4 in 48, 12 timea 



5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 



Of 1 time 
10, 2 Un«s 
lo, 3 times 
20, 4 time. 
25, 5 times 
6 times 



30, 
35, 

40, 
43, 

oO, 1 times 
55, II times 
00. 12 ty^ 



4 limes 
o ttiijrs 
9 times 



6, 
12, 
18, 
24, 
SO, 
3fi, 
42, 

(it), 
&], 

72. 



1 tiaie 

2 time. 

3 times 

4 times 
time* 



5 

6 time* 

/ time* 

8 time* 

' times 

iO ti:nes 

I i times 

12 tmm 



7, 
14, 
21, 

28, 

4>, 

40, 
50, 

<;■«. 
•;■', 

7 k St. 12 
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7 
7 
7 
7 
7 

7 in 

7 6. 

7 la 

7 I. 
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MENT4L EXERCISES 



-ei. 8, 


Itto. 


Oto 


9. 


1 dm 


10 


1. 10, 


1 te. 


8 b 16, 


2 dm. 


9to 


18, 


2 dm. 


10 


1. 20, 


2^ 


8 1.24, 


3<to> 


9to 


27, 


3dm. 


10 


1. 30, 


Sibm. 


81.32. 


4tto». 


9 to 


36. 


4d„m 


10 


i. 40, 


4t^ 


8L.40, 


5dm. 


9to 


45, 


5 dam 


10 


la 50, 


5ti.. 


8 In 48, 


6dm. 


9to 


64. 


6um. 


10 


1. 60, 


Gumrn 


6 h 50, 


7dm. 


9to 


m. 


7dm. 


10 


la 70, 


TdmM 


6 b 64. 


8dm. 


9to 


72, 


8 UmM 


10 


i« 80, 


8u^ 


8 to 72, 


Odom 


9to 


81, 


9ti». 


10 


i. 90, 


9 tin.* 


8i„80, 


10 dm. 


9to 


90, 


10 una. 


10 


in 100, 


10 dm. 


8 to 88, 


11 dm. 


9to 


99. 


11 tiine. 


10 


i. 110, 


11 a»« 


8 to 96, 


12 .torn 


9 to 


108, 


12 rime. 


10 


in 120, 


12ti». 


11 to 11, 


1dm 


11 to 


99, 


9 time. 


12 


i. 60, 


5iinm 


11 to 22, 


2dm. 


11 to 


110, 


lOlbne. 


12 


i. 72, 


6 tim. 


11 to 33, 


3dm. 


11 to 


121, 


11 time. 


12 


in 84, 


7«». 


11 to 44, 


4 dmu 

5 dme. 


11 to 


132, 


12 time. 


12 
12 


i. 96, 
m 108, 


Sum.. 


11 to 55, 


12 h 


12 


1 .im- 


9 time. 


11 to 66. 


6dm« 


12 to 


l/S, 

24, 


-t time 
2 time. 


12 


In 120, 


10 Urn.. 


11 to 77. 


7dn». 


12 to 


36, 


3u,ne. 


12 


in 132, 


11 tu». 


11 to 88, 


8 dm. 


12 to 


48, 


4 time. 


12 


in 144, 


12 a». 



Practical Questions on the Table* 

19. If 12 Tarda of tape cost 24 cents, what will one yard 
cost? 

20. If you give 2 centB for an apple, how many can yo: . 
buy for 4 cents? How many for 6 cents? For 10 cents ? 
For 14 cents ? For 1 8 cents ? For 20 cents ? 

21. If 1 lead jwncil cost 3 cents, how many can you buy 
for C cenla " For 9 cents ? For 18 cents ? For 21 cent»'? 
For 24 cents ? For 30 cenU ? For 3(3 cents ? 

^. If 4 cents will buy one orange, how many oranges 
will 8 cents buy? How many It) cents? How many 24 
cents ? How many 32 cents ? How many 40 cents? flow 
many 48 cents? 

23. If the stage fare fee 5 cents a mile, how far may yo« 
be carried for 10 cents? For 15? For20? For25? Fot 
30? For35? For40? ForSO? For60? 

24. If 6 cents will buy i pine-apple, how many will 1% 
cents buy? WiU 24? Will S6? Will 42? Will 46? 
WiilCO? ^ , 
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35. If a small slate cost 7 cents, how many slaved wiB 14 
cents buy? Will ^8? Wm35? Will 56? Will 63? 

26. If a writing-book cost 8 cents, how many writing- 
books will 16 cents buy ? 24 cents ? 40 cents ? 56 cents ? 
80 cents? 96 cents? 

27. How many Fpollinsr-books will 18 cents buy, if 1 cost 9 
cents? Wm27? Will 36? Will 45? Will 54? Will 72? 

28. IIow many fish can you buy for 20 cents, if 1 cost 10 
cents? How many for 40 cents? For 60 cents? For 100 
cents ? For 110 cents ? For 120 cents ? 

29. If you pay IJ cents for an inkstand, how many can 
you buy for 22 cents ? For 33 cents ? For 55 cents ? For 
88 cents ? For 1 1 cents ? For 132 cents ? 

30. How many pounds of butter can you buy for 24 cents, 
when the price is 12 cents for 1 pound ? How many pounds 
for 36 cents? For 60 cents? For 108 cents? For 132 
cents? For 144 cents? 

Practical Qi/e6tiofL5 on the foregoing. 

1. A boy, having 18 apples, gave them to liis companioni^, 
as follows ; to William 4, to Rufus 6, and to Thomas 5 ; how 
many did he give away in all, and how many had he left ? 

2. Thomas gave to one of his companions 6 peaches, to 
another 3, to another 2, aAd sold 3 ; how many had he at first? 

3. A man bought a wagon for 17 dollars, and gave 5 dol- 
lars to have it repaired, then sold it for 26 dollars; how 
much did he make by the bargain ? 

4. A man bought a horse for 25 dollars, and, to pay for 
It, gave 6 bushels of r}'e, wortli 6 dollars, and the rest in 
money ; how much money did he pay ? 

5. Rufus, having 20 cents, bought a book for 12 cents, 
and a knife for 6 cents ; how much more did the book cost 
than the knife ? and how many cents had he left ? 

6. What is the cost of 5 yards of cloth, at 4 dcJlars a yard ? 
At 3 dollars? At 7 dollars? At 2 dollars? At 8 dollars? 
At 9 dollars ? At 12 dollars ? 

7. If 1 lemon be wortli 3 apples, how many lemons are 5 
apples worth ? Are 12 apples wortli ? Are lo apples worth ^ 
Are 24 apples worth ? Are 36 apples worth ? 

8. How many barrels of flour, at 8 dollars a barrel, can 
rou buy for 16 dollars ? For 48 dollars ? For 96 dollaw ? 
For 80 dollars? 

9. How many are 2, 3, and 5? Are 4, 2, and 6 ? Arp 
^5J, «Dd2? Ar«9,3,ana4? Are 10, 8, and 2 ? Are 5^ 
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4^3,ana2? Are 4, 3, 2, and 1 ? Are 7, G» 3, and 2 r Ar« 
8, 9, and 10 ? Are 12, 1 1, 10, and 9 ? 

10. How many are 6 times 3 ? C times 4 ? 6 times 7? 
7 times 8? 9 times 7? 12times7? 9time85? 8 times 7? 
7 times 6? 7 times 9? 12 times 11? 8 times 5? 3 times 
7? 12 times 12? 

11. How many times 2 in 12? 2 in 18 ? 2 in 24 ? 3 in 
6? 3 in 12? 3 in 36? 4 in 20? 4 in 32? 4 in 48? 5 
in 25? 5 in 35? 5 in CO? 6 in 3(5? 6 in 48? 6 in 72? 
7 in 14? 7 in 56? 7 in 84? 8 in 40? 8 in 96? 9 in 
36? 9 in 108? 11 in 22? 11 in 55? 11 in 132? 12 
in 144? 

A*ote. — Younger pnnils should be rcnuired to review and dwell on the pre- 
eoding questions for illustration, and the tables, till their solutions be made 
perfectly familiar. 



NUMERATION. 

IT V. Q. When 1 say to you, " Give me tliat book," do I rocaa 
one book, or laore than one 7 

Q. When we speak of a slng^Ie ihmg, then, what is It called 7 

A. A unit, or one. 

Q. What are one unit and one more, or one and one, called 7 
Q. What arc two units and one more, or two and one, called t 
Q. What are three units and one more, or three and one, caHsd 1 
Q. What arc four units and one more, or fuar an<i one, called T 
Q. Wlial are five units antl one more, or five and one, called 7 
Q. What are six units and one more, or six and one, called 7 
Q What are seven units and one more, or seven and one, called ? 
Q. What are eight units and one more, or eight and rnie, called 7 
Q. What arc nine units and one more, or nine and one, csdled 7 
Q. Now, to be obliged always to write tiiese numbers out in wordi| 
would be very troubles ime : to prevent this, how do we sometimes ex 
press the numbers one, two, Ace. up tq^iiousands, millions, &c.7 

A. By letters. 

Q. What docs the letter I stand for 7 

A. One. 

Q. What does the letter V stand for 7 

A, Five. 

Q. What does the letter X stand for f 

A. Ten. 

Q. What does the letter L stand fori 

A. Fifty. 

Q. Wliat doofl the leUar C stand fbr t ^ 

A One hundred. 
2* 
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Q. What does the letter D stand for 7 

A. Five hundred. 

Q. What does fhe letter M stand for? ' 

A. One thousand 

Q. You said that V stands for five ; suppose you plaee the leCtet t^ 
•«fore the V, thus, IV, what will both these letters stand for then ? 

A. Only four. 

Q. What, then, may^be considered- as a nde for detensifiiBg llm 
value of these lettf rs 7 

A. A letter standing for a smaller number, and 
before a larger, takes out its value from the larger. 

Q. One X stands for ten^ what do two X's stand for 7 

A. Twenty. 

Qm What, then, is the value of a letter repeated 7 

A. It repeats the value as often as it is used^ 

Q. How many letters do we use for expressing: numbers 7 

. A, Seven. 

Q. Wih you name them 7 

^. I, V, X, L, C, D, M. 

Q. WWat is this method of expressing numberSvby letters called f 

A. The Roman method. 

Q, Why calird Roman 7 

A Because the Romans^ invented and used it. 

Rispcat the 



ROMAN TABI.E. 



One,... 
Two, .. 
Three, < 
Four,.. 
Five,... 
Six, 



.....I. 

II. 

III. 

IV. 

V. 

, VI. 

Seven, .....VII. 

Eight, VIII. 

Nine, IX. 

Ten X. 

Eleven, XI. 

Twelve, XIl. 

Thirteen, XIIl. 

Fourteen, XIV. 

Fifteen, XV. 

Sixteen ....XVI. 

Seventeen, XVII. 

Eighteen XVHL 

Nineteen XIX. 

Twenty XX. 

fiigiiteen hundred and thirty-four, 



Thirty, XXX. 

Forty, XU 

Fifty, *........Ii. 

Sixty, '. LX. 

Seventy, .••.. LXX. 

Eiglily, LXXX. 

Ninety, Xa 

One hundred,... C 

Two hundred, .......Ca 

Three huiKlred, ; CCa 

Four hundred, CCCC. 

Five hundred, D. 

Six hundred, DC 

Seven hundred, DCC. 

Eight hundred, ...DCCC. 

Nine hundred...... DCCCG. 

Onetbouiiand,; IVI. 

Fifteen hundred, MD, 

Sixteen hundred, MDCL 

Two thousand,. ..>....•••.. AIM. 

MDCCCXXXIT. 
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NUMERATlONv Wt 

T TTi W« have a shorter method slil., which if in very 
me, ai wiJI apfjear by observing what follows :-^ 

A unity or one, is written • •«!. 

Two, t. 

Three, X 

Frtur ,.4^ 

Kive, a. 

S«^ 6. 

Seven, •....7. 

gjffJH, 8. 

N«ne, , , , .,, % 

Qj What are these characters called ? 

A. Figures. 

Q, By what other name are thev sometimes called f 

A. Tlie 9 digits. 

Q. What is this method of expressing numbers called T 

-4. The Arabic method. 

Q. Why so called ? 

A. Because the Arabs are supposed to have ifts- 
vented it.* 

Let me sec you write down on the slate, m figures, the numbeM - 
•ae, two, three, lour, five, six, seven, eight, nine. 

Q. To expre:js ten, as we have no one character that will do it, 
what two characters do we make use of to represent this num(>er T 

-4. Tiie first character, 1, and or cipher; 
thus, 10;^ 

Q. What place does the 0, or cipher, in this case take T 

A* The units' place. 

Q. What place docs the figure 1 take 7 

A, A new place. 

Q. What is this new place called ? 

A. The tens' plac% 

Q. Write down in Rfnxres, on^thc slate, the number ten : now lalW. 
•way the I and what will be leA ? 

A. ]\othing but 0, ©r cipher. 

Q. What is the value of this 0, or cipher, thus standing alone f 

A. No value. 

Q- Now place the at the riglit of the figure 1 , and what will it bccom*! ' 

• CJ. How was it obtained from the Arabs? 
A«!uI!!L^^!S'! «';""'"""*r'\^'V" ^, ♦!•« Spanlanls, ami John of RasineMok^ 
«o our^wn coiniy!* • '"*'«•''»««*» " "»lo ^^gl'^J i honc« it. intredvietS 

Q. AtxMit what tine was it introduced into Enffland ? 

JL AUuut the mitt lie of the eleventh ccutur/ 

Q. How extensiv Iv is it now used > 

41 All over the c; rilizod world 
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m ARITHMETIC. 

A. Ten, (10.) 

Q. How manpr times is the figure 1 increased bj the 0, or cipher i 

A. T&^ times. 

Q. What effect, then, has a cipher, in all cases, when plaoed at th* 
right of figures? 

A. It increases the value ten times 

Q. In what proportion is this increase said to be f 

A, Tenfold proportion. 

As you have probably learnef^^y this time how to write down tea 
io figures, by the help of' a cipber^nd learned also the value of this 
cipher, we will now proceed to higher numbers ; and to begin : let me 
see you write down in figures, on the slate, the following numbers, viz. 

One ten and one unit, or eleven, H 

One ten and two units, or twelve, 12 

One ten and three units, or thirteen, 13 

One ten and four units, or fourteen, 14 

One ten and five units, or fifteen, 15 

One ten and six units, or sixteen, 16 

One ten and seven units, or se^'enteen, 17 

One ten and eight units, or eighteen, ....18 

One ten and nine units, or nineteen, 19 

Two tens, or twenty, r 20 

Three tens,. or thirty, 30 

Four tens, or forty, 40 

Five tens,... or fitly, 50 

Six (ens, or sixty, GO 

Seven tens, or seventy, //O 

Eight tens, or eighty, 80 

Nine tens, or ninety, 90 

Ten tens,. or one hundred, . • 100 

Q. Here we see the value of the cipher aeaJn ; for, by placing « 
cipher at the right of ten, it becomes one huncTred, (100,) that \g, tea 
lens : should we place another cipher still at the right of the 100, {uiviit, 
1000,) what would it become 1 

A. One thousand, (lOOi^A 

Q. From what you have now seen of the value if figures, what may 
S and 5 be made to stand for 1 

A. 25 or 52. 

Q. What is this different value called, which arises ifrom the fifoc^ 
being placed or located diflerenlly 1 

A. Their local value. 

Q, What would be the value of the 11 vo wriiten alone f 

A. Simply 5. 

Q. What is the value, then, of a figure standing a1oB« T 

A. The simple value. 

Q. How many values do£gures appepr to hato f 

A. Two. 



Digitized by VjOOQ IC 



MUAIERATION 
Q. What ate i\my 7 

A. Simple and local. 

<i. Now , as a taJu^ 10 itiiiu ic mako one t«ii, or ooo a tfie nextleiU 

hand place, and 10 tens to make I0(), how tlo fi^^rcs appear l« increaae 
by oemg removed one place larlher lo the left ? 

A. In a tenioicl proportion, from right to left. 

You mu»t have aci|uired, hv tiiis lime, some coiisidrra^»Ie knowledg* 
of figures : Ici nie examine yi.j a liiile ; and, ia Uie first l>Jacc, let bm 
see you write down on the j'!aic ihe figure 4. 

Q. Wiiai do you call it ? 

A. 4 units. 

Write at the left of the 4, Ihe fi^re 3, (thus, 34.) 

Q. What do you call thfin both, and how are they read T 

A, 4 units and S tens read thirty-four. 

Write at the left. of the U the fin^ure 8, (thus, 83^^*.) 

Q. What do you call ino ihrtM* I'ltri rr^s now. and ' ow arc they read T 

A, 4 units, :3 tens, and 8 hundreds, read eighl 
hundred and thirty-four. 

Write at the left ol liZl the fi-fure 1, (thus, lS3i.) 

Q. What do you cull I'.ic 4 ri«^'iros now, and liow read ? 

A. 4 units, 3 tens, 6 hundreds, and 1 thousand 
read one thousand ci^ht hundred and thirty-four. 

Q. We have now l>ocn coiuhiniiip:, or placinjf tio^ures together, till w 
nave oStaincd the nuinUer loiJI-, icproscutijig the number of years it ifr 
since Clirist appeared on earth, to the present time. We might con- 
tinue to put figures together in this way, thai would express higlier 
numbers still, up to billions, &c. Tliat you may be able to form some 
idea of the power of figures, let me lell vou that there is not a )>ilUon of 
seco^ids in thirty thousand years ; notwldistanding there are GO seconds 
in every minute, GO minutes in every hour, 24 hours in every day, and 
tn a solar year, SGo days, 5 hours, 4S minutes, and about 48 seconds. 
Siionld we continue lo go on as -.ve began, in combining more fi^'.rc- 
still, it would be very incor^Hicnt: to avoi<l this, we have a rule by 
«vhic4i we can read almost ai^Wwn^l^er of figures, ever so large. Wliait 
is tliis rule called ? 

A, Numeration. 

Q. What is the reading or expressing ft number by figures, ai now 

ghown, calhul ? 

A. Notation or Numeration. 

RULE. 

Q From the above illustrations, how decs it appecr llial yoa rr'^J 
begin to nunierHle ? 

A. Bogiii at the right hnnd. 

Q' At which hand would you l»cgiii to read T 

A. The left. 
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« ARITHMETIC 

Q, What is the first figure at tEe right hand^or lint place, caCfed T 

A. Units. 

Q. What is the second 'figure, or second place, called T 

A, Tens. 

Q. What is the tliird place called 7 

-4. Hundreds. 

Q. What is the fourth place called 7 

A, Thousands. 

Q. In reading, what value do you give Uiose figures which wcr« 
called units in numerating 7 

A. Units. 

Q. What value do you give tens 7 

A, Tens. 

Q. What value do you give hundreds, thousands, &c.T 

A, Hundreds, thousands, &c. 

Q. Will vou repeat the Numeration Table, beginning with oni(% 
tens, &C.7 

NUMERATION TABJLB. 



1 



, 




-u 


M 




cf 






2^' 


rzj M 




o c 


6'i 




^g 


t^ iS 




um a . 


c rr 




o O w 


« 6 


tn 
O 


reds 
ofth 

SAND 


'S M 


3 


'O w 2 


S c 


n3 


G G 2 


=3 5 


3 


:3 5 S 


KH 


a 


KHH 



■3 



=3 § -- 



1,000,000,000, r^c^— 1 Billion. 
200,00 0,00 0, reo^— 200 Million'. 
30,000,000, rend— SO MilHon. 
4, 0, 0, rcarf— 4 Million. 
5 0, 0, read— 300 Thousand. 
6 *>, 0, read—jf]0 Thousand. 
r . 0, read—l Thousanu. 
3 0, «.-rf— snjndrcd. 
9 0, r*:>d — iNinely. 
I ^ »w<* — Ooe 
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MUMERATlOiN. 
Or, more commonly, thus^ 

'^ 

§ i« 

S § :S g 
o rs o o IT) 

O cog C O oj 

2 S c J S c 2 
1,234,567,89 1, 

Which, by pulling iheir values logciher, are read Ihus : 

One hiUioJiy two hundred and thirty-four million, 
hve hundred and sixty-seven thousand, eiglit hun- 
dred and ninety-one. 

Questions on the Table, 

Q. Wlial is the value of 9 willi one cipher on the right of it T What 
tl.c value of 8 willi iwo ciphers 7 Of 7 wiili three ciphers ? Of 6 with 
four ciphers ? Of 5 with five ciphers ? Of 4 w ilh six ciphers T Ot ."J 
with seven ciphers ? Of 2 with eit^hl ciphers ? Of 1 with nine cipheii T 

Q. Wiial is iIhj meaning q\' annex ? 

A, To place after. 

Q. What is the incanino^ of prefix 1 

A. To place be|j^e. 

^l^ Lot the scholar write down, in HguroB, tlic answon to the fttllowini 
questions on his slate ut rocitution. 

Q. llnw much docs 1, with 1 cipher annexed, stand for 7 

yi. Ten. 

Q. Why? 

A, Because the 1 is tens, when I numerate. 

IVumcratc the 10, ami see. 

Q. What does I with 3 ciphers stand for ? 

A. One thousand. 

U. Why T 

A. Because, when I numerate, by saying * Units., 
tens, huodreds, thousands,' the 1 comc$ lliousands. 

Q. What does 5 with five ciphers stand for '\ 

A, Five hundred thousand. 



Digitized by VjOOQ IC 



U ARITHMETIC. ^ 

Q. Wliy t , ^ 

A. Because, when I numeral e, tlie 5 come« 
hundreds of thousands. 

Numerate and see. 

Q. What does 8 with 6 ciphers stand for 1 

A. 8 millions. 

A. In numcratmg, the 8 comes millions. 

Numerate' ajid see. 

Q, >low do you read the fi^ircs C24 7 

A. six hundred and twenty-four. 

Q. Why do you say 6 humlred ? 

Q. What do the figures G!278 stand for ? 

A. Six thousand two hundred and seventy-eight 

Q. How do you know that tlic G is (> thousand ? 
Q. How do you read the fifrures bGlG'Sl How do you read ill© 
§^\xtoa 25363 ? liow do you read the figures 66-1-1:2 ? 

Hxpress in ibords the following numbers. 

JWrt* The pupil may learn the value of each Biicccofling number by • ! 

8 = Eight. 

30 = Thirty. 
70 

22Q =s^Two hundred and thirty-nuie. 

629 I 

5(Ki5 = Five thoiisind and five. | 

7007 
3000*2=: Thirty thousand and two 

50001) Lnin«- 

6230'29 = Six huitdred twenty-lhf«e tliousand and twenty 

CO<H»0(;(> = Six milUon and sixty-six. 

8(KK)0uy 

7500tH00 = Seventy-five million and one hundred. 
63000600 

Express in Jigures Ihe foUowi'f^ nrmibers* 

Sixty.— One hundred and twenty-five. 
Three thousand three hundred uud tJiirty Jhrcc. 
Three iiiillmn. three hundred thirty-lhreo thousand, three 
kundred an-i tLu ty -three. ' 

Thirty million. 
'I'Xv*'. hiuiareU million and twenty ftuB. 

Digitized by Google I 



SLMPl.E ADDITION. 

Q. Win you repeat Uie fo*!owin^ 

NUMBRATION TABIiE t 




»A 



j» K 



t:BH« teE-S SHH KH> 
, 5 55, 555, 555, 555. 

Q. VViJl you now repeat ihc combined value uf each figure 5 which 
is pre^xed to llu; foroj^<.iiig TaUle ? 

A: Five hundred and fifty-five quintillion^ five 
hundred and fifty-five ^warfnY/ion, five hundred and 
fifty-five tniliony five hundred and fifty-five hilHon, 
five hundred and' fifty-five million^ five hundred 
and fifty-five thousand^ five hundred and fifty five 



SIMPT^E ADMTION. 

II VII. 1. Youbouj^nt an orange for 9 cents, and a melon 
for 15 cents ; what dicT you pay for botii ? 

2, James boufrnt a top for (j cents, a knife for 12 cents, 
and an inkstand for 8 cents ; Iiow much did they all come to ? 

3, Harry and James lost somo money ; James lost 20 
cents, and Harry 12 ; how much did botli lose ? 

4, A boy laid out 10 cents in marbles, 8 cents ii^ quills, and 
6 cents for a slate pencil ; how much did he lay ont in aH? 

5, You give 40 cents for a Practical Aritlimetic, 8 cents 
for a ruler, 9 cents^ for an inkstand, and lose 6 cents ; how 
much money has jK>ne from you ? 

6, A man gave his children money in the followinff man- 
ner; to his oldest 3 dollars, to James 5 dollars, to Thomas 
9 dollars, and to (lis two daughters 4 dollars apiece ; how 
much did he give away ? 

* Id like manner we may f^o from quvntilUanM to Mztti/MM, teptxUioiu, tcMlk 
ifMW, aMitffttfM, du»mim»^ wulreillintu^ dumlaciUunu^ Aco. 
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7. A boy bought 20 marbles for 20 cents, 6 peaches !or 8 
cents, and 3 apples for 2 cents ; how much money did he 
lay out ? 

8. A man bought a cart for 6 dollars, a plough for 2 dol- 
ars, a pair of steers for 9 dollai-s, and 2 acres of land for 8 

dollars ; how much did he lay out in all ? 

9. Hfuv old would you be, were your age double wliat it 
now is ? 

10. If you had tliree times as many fingers and thumbs aa 
you have now, how many would you have in all ? 

11. How many quarters to an apple, or any tiling ? 

12. How many thirds to an apple, or any thing ? 

13. If an apple, a number, or any thing, is divided into 
4 equal parts, what would one of tliose parts be called? 
A, One quarter, or 4L. 

14. In the above, if divided into 3 equal parts, what would 
one -part be called ? 

15. If an apple, or any tiling, is divided into 5 equal parts, 
what would one part be called ? A, One fifth, or -^. 

m. What would 2 part.s be called ? A, Two fifths, or f- 

17. Wiuit would 4 parts be called ? ' 

18. How many parts does it take to make 5 fifths ? A, 5. 

19. How many parts doos it take to make tlie whole ? A. 5. 

20. Why is \ the whole ? A, Because the whole of the 
apple was divided into 5 equal parts ? 

21. If i of an apple cost 2 cents, what will a whole apple 
cost ? 

22. If ^ of an apple cost 1 cent, what will the whole cost? 

JVbfe ./S.I— Of tlie two following tables, the first is to be addatl from left, to right, 
Ihna, 1 aiul 2 are 3 ; Ihnii the next line, thus, I and S are 3, and 3 arc 6 ; then the 
uext lino, thus, I and 2 are 3, and 3 are 6, and 4 are t^n; and thiiii with all tho Hues. 

The second i«i tu be added from lefl to rijL'iit, in the saino manner. 

The learner, in reciting either, is not to looic on tho book j tho order of th« 
figures being such as to render it unnecessary. 

23. }Muii M lilt sum of the following nunibers9 



12 


A. 3 


2 2 2 2 2 2 


2 2 2 2 9 2 


A. 


SI 


193 


A, 6 


3 3 3 3 3 3 


3-33333 


A, 


38 


1834 


./J. 10 


4 4 4 4 4 4 


4 4 4 4 4 4 


A. 


48 


12345 


A.\f> 


5 5 5 5 5 5 


5 5 5 5 5 5 


A. 


CO 


123458 


.tf.21 


6 6 6 6 6 6 


6 6 6 6 6 6 


A, 


79 


1834567 


jj. 28 


7 7 7 7 7 7 


7 7 7 7 7 7 


A, 


84 


12345678 


./J.36 


8 8 8 8 8 8 


8 8 8 8 8 8 


A, 


96 


19 3 456789 


.«. 45 


9 9 9 9 9 9 


9 9 9 9 9 9 


A. 


03 


193456789 10 


.^.55 


10 10 10 JO 10-10 


) 10 10 in 10 10 


A, 


ll-O 


18345076910 11 


A.m 


11 11 11 nil a 


111 11 11 11 :i 


A. 


139 


1 •3456789 10 U 12 jS.7& 


12 13 19 13 13 Id 


. !1919i219ia 


A. 


144 
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SIMPLE ADDITION. W 

!S4. If i of an apiile be woith 1 cent, how mucn ib a whole 
^>ple worth? 

25. If i of a vessel be worth 1000 dollars, how much is 
the whole voEsel worth ? How much is } worth ? 

2G. If you give 300 dollars for ^ of a house, how much is 
the whole house worth ? How much is § wortli ? 

27. If ^ of an apple cost 2 cents, what is tiie wliole apple 
wortli? 

28. If i of a factory be worth 2000 dollars, wliat is the 
whole worth ? 

29. 16 boys, throwing stones at an apple-tree, beat off a 
number of apples : says one boy, My part is ^, and I am 
entitled to one apple ; how many apples is ^ then ? How 
many ^ ? How many ^^ ? llow many ^J ? How many 
H? How many II? 

30. 16 men caught so many fish, that they could not count " 
them; a bystander told onfe man that his part was 100, just 
1^ of the whole ; how many fish would -^^ be ? How many 
^? How many7\? How manyU? How many -Jf ? 
How many fish did they catch in all ? 

31. John was bom twenty years after James ; how old will 
James be when John is 21 ?^ 

32. When Joseph was 21, he married a wife that was 10 

J ears old when he was born ; how old vraf the wife when < 
oseph married? /j^ •* 

33. How many are 7 and 9? 47 hmVk^ 87 and 9? 37 
and 9? 7 and 5? 27 and 5? 57 anfldii. 8 and 7 ? 48 
and 7? 68 and 7 ? . 58 and 7 ? 78 and^FT 8 and 8 ? 2d 
and 8 ? 48 and 8 ? 58 and 8 ? 78 and #i-.9a and 8 ? .<> 
and 9? 39 and 9? 59 and 9? 79 and 9? C9 and 9? 6 
and 6 ? 36 and 6? 56 and 6? 76 and 6? 96 and 6? 106 
and 6 ? 

l^ After the manner of the latt examp!e§, the papl^8hou!fl be taught 
te perforin the following. Should he hesitate in any hielnnre, an, for example, 
in adding 8 to 88, just say to him, 8 and 8 are 16, and he will soon sue that 88 
and 8 are 96, tiicrc bctnf a 6 in both cases. |)y this m«ans, if h% can add any 
two numbers together, Tjolh under 10, he may be taught to add any number 
■mailer than 10 to any number larger than 10. \ 

5:^ The following may be abided by calling each finger alfgure. Car* 
■hould bo exercised^ lest the learner give Uio total amount from the book, 
sritbout making the iudividuul additions for himself. 

34. Add 5 twos and 5 threes together : — ^thus, 2 and 2 are 
4, and 2 are 6, and 2 are 8, and 2 are 10, and 3 are 13, and 
^ are 16, and 3 Pre J9, and 3 are 22, and 3 »re 25. 
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Add 5 fours, 5 threes, and 5 tw«s together. Ji. 45b 

Add 5 fives, 5 fours, and 5 Uirees together. ^ (XK 

Add 5 sixes 5 fives, and 5 iburs together. ^, 75. 

Add 5 sevens, 5 sixes, and 5 fives together. A. 90. 

Add 5 eights, 5 sevens, and 5 sixes together. -J. iw3. 

Add 5 nines, 5 eights, and 5 sevens together. Jl. 120 

Add 10 ones and 10 twoa togetiior. ^. ilO. 

Add 10 threes and 10 twos togetlier. ^. 50. 

Add 10 fours and 10 threes together. A. 70. 

Add 10 fives and 10 fours together. ^. 90 

Add 10 sixes and 10 fives together.- A. 110 

Add 10 sevens and 10 sixes together. j3. 130 

Add 10 eights and 10 sevens together. Ji, 150 

Add 10 nines and 10 eights togeUier. •^.170. 

Q. What is this which you have now been doin^ called 7 

^. Addition, 

^^tJ^Wliat, then, may tne pattmg together of two or more numbers, 
and fiivdiiiff how much tliey make, be called ? 

A, Addition. 

Q. What is the putting together, or collecting, of several nttmhon 
af the same name, or denominaliou, caiLed 7 

A. Simple Addition. 

Q. What do you mean by the same name, or denomination 7 

A. All pounds, all dollars, all cents, or all 
drams, &c. 

Q. How many arc 20 and 30 7 What do you call the 50 7 

A, Amount. 

5^ It ii thought advisabte, whenever the opeiation of the firat sam i« 
any rule is given,°to direct the pupil, after a careful attention to the questions 
in the book, to copy the aum on bis slate, ao<l frojn this to answer the questioiMi 
respecting the work, without looking on the book at recitation. 

Operation by Slate illustrated, 

1. A man bought a cart for 25 dollars, a yoke of ox&n for G9 
dollars, and a plough for 7 dollars. What did he give for the 
whole ? ^ 

OPERATION. Q. In writing this example down, 

why do you place the 7 (units) un- 
der tie 9 (units) ? why not place it 
under Ui© 6 (tens) ? 

A Because, if i should, the 7 units 
would become 7 tj>iia, or 70 ; that is, 
Die 7 dollars would become 70dollani. 
Q. How do you obtain the 1 in the Arts, f 
A, 1 my T (units) and 9 (nnits) are 10 (nnits>, and 5 mof* 
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Cart, 25 dollars. 
Oxen, 69 dollars. 
Plough, 7 dollars. 

Amount, I 1 dollars. 



SIMrUP AD01TIOW. » 

(units) are Til (uniU), ot 3 (ens and 1 unit, writing the 1 in tlM 

miito' place. 

Q. What do you do witli the 2 tenii ? 

j^. I carry or add tlieni to the 6 (teM), in the next highw 
place, whert^ all Uie tens belong. 

Q. VViint is this adding of the 2 tens called ? 

jtf. Carrying one for every ten. 

Q. How do you proceed to get the 10 in the Atu, f 

M. The 2 (tens) to carry, and O (tens) make 8 (tens), mnd tlM 
2 (tens) over the G (tens) are 10 (tens). 

From tlicse illustrations we derive the foUowing 

Q. IIow do you w/ite the numbers down f 

A. Units under units, tens under tens, &c. with 
x line underneath. 

Q. At which baud do you bcg^ to add 7 

A. The right. 

Q. If ihc amount of any column be 9, or less, how do you proceed t 

A. Set it down. 

Q. If it be more than 9, what do you do T 

A, I set down the right-hand figure, and cany 
tne left-hand figure, or figures, to tlie next column. 

Q. Which fiffure would you write down, and which carry, in I J, 10, 
13, 36, 81, yi., 108, 63, r.7, 125? ^? * ^ 

Q. Wliat do you do wiili the amount of the last column ? 

A- I set the whole of it down. 

Proof. Q. IIow do you prove the operation ? 

A, Begin at the top, and add the figures down- 
ivard, in the same manner as they were added 
upwards. 

Q. What must this amount be like 7 

A. The first amount. 

3Iorc Exercises for the Slate, 

J^ 'J*o gave the trouble of havituf the pupil runninic: op eontiniiallr t» 
his teacher to know if hi!» siims lie' li^ht, ard to p'^vui'it *he Inarnor fmm 
eopyinc the antwurs on hii Riatt* from the hook, iTM.irect aiiN vc-r» will be 
giviiU through the book, when that can conveniently be done : in other euies, 
direct answers will be given. 

2. A man bought a suit of clothes for 57 do!tarsi, a pair of 
boots for 8 dollars, and a secretary for 28 dollars. What did he 
give for the wlioh* ? ji. 9U. 

3. In an orchard, SO trees bear pear.}, 54 bear peachc»s, and % 
bev plums. How many are there in th^ orchard ? Ji. oO. 
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W ARlTHMETrC. 

4. A man bought a barrel of flour for 10 dollars, a barrel oii 
molasses for 39 dollars, and a barrel of rum for 36 dollars. Huw 
much did he pay for all tJie articles ? ^. 75. 

^. James boijght atone lime 89 marbles, at another time 54, at 
another 60, at another 75. How many did he buy in all ? ^. 278. 

6. A man gives 80 dollars for J of a chaise ; how much must, 
he give for the whole at that rate ? •^. 267. 

7. You expend for a gold watch 165 dollars, for a chaise 225 dol 
lars, for a new suit of clothes 80 dollars, and give your father 400 
doUare. How much money have you parted v/ith in all ? .4. 870. 

8. If I of a vessel be worth '^iio dollars, what is the whole 
vessel worth ? M. 671)5 dollars. 

^.. What is the whole stock which a man has in trade worth, 
if J be worth 3500 pounds? .4. 14000 pounds. 

10. If a man own § of a bank, and his part cost 26000 dollars, 
what would the whole be worth at that rate ? A. 2O80O0 dollars. 

11. If my neighbor should borrow of me at one time 656 dol 
lars, at another 50 dollars, at another 3656 dollars, and at anothei 
5000 dollars, how much should 1 lend him in all ? A. 9362 dollars 

12. A merchant owes 617 dollars to Messrs. B. &. T. C 
Hoppin, 516 dollars to Messrs. B. & C. Dyer, 600 dollars to the 
Exchange Bank, 1000 dollars to the Union Bank; 1 demand 
how much he owc^s in the whole .^ A- 27;:53 dollars. 

13. A merchant bought at one time ()00 barrels of beef, at 
another 500 barrels, at another W^-i barrels; how many barrels 
did he buy in the whole.' A. 1516 barrels. 

14. James was born A. D. 18U0 ; wlrit year of our Lord will 
it be, when James is ^^7 years of nge ? A. 1837. 

15. Gen. George Washington was born A. D. 1732, and lived 
67 years; in what j^ear did he die? A. 1799. 

16. From the creation of the world to the flood was 1656 
years; from thence to the building of Solomon's temple, 1336 
^•ears; thence to the birth of our Saviour, lOOo years: in what 
year of tlie world was the birth of Christ ? A. Anno M-undi 4000. 

^SCr In the Key the teacher will find all the answers to the following examples 

(17.) (18.) (19.) (20.) . (21.) 

Dollars. Drams. Dimes. Mills. Shillings. 

35 313 1645 132132 456732123212 

64 280 0321 245123 121212121212 

2,1 741 4610 521085 123412341234 

18 240 5386 603898 2342342^4234 

12 391 5210 789783 8987689o765I 



* The teacher will obsTjrve that the amounts of llie sevRral sums are divided 
bf 3, and the quoticnlB given for the answer* will bo found in sum No. 27, 
Mch quotient l)uinjg sot against tho No. of tke smn, Uiat ho maj more readily 
i0ll if the sun> be rijflit. 
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SIMPLE ADDITION. 31 

(22.) (23.) 

Eagles. Dollars. 

271135260357 1234 5 678912345G78J) 

311070582121 987C54321987654320 

C25515374232 5544 3 32 2 112 233442 2 

813G02115601 6 6 5 5 44 3 32211001133 

5 3 5126100812 776655443322110011 



(24.) (25.) 

Pennyweights. Degrees. 

9876 5 4 321 6542103459 6 52 

98765432 13000 

9876543 852670000 

987654 895965 

98765 82324 r>2i>1785 

1234 12312612 

123 721 

12 21 

1 3 



Furlonffs. 
345672301379 5 43210 5 6513 

8 2 1 3 r> 4 8 6 5 2 3 1 5 (5 8 2 I 3 4 2 
1 3 2 2 1 4 ^J 3 1 3 60 4 2 I 2 1 5 

9 2 3 4 3 15 2 2 4 3 13 2 2 3 3 2 I 3 
53004 3 1132 2 411213132120 



(27.) 

.^. to No. 17. 5 

,'J. to No. 18. 6 5 5 

-5. to No. 19. 5 7 2 4 

.^. to No. 20. 7 6 4 7 

.'?. to No. 21. 6 114 5 3 2 6 9 18 1 

Jl. to No. 22. 8 5 2 14 9 8 110 4 1 

.^. to Ko. 23. 10 3 5 9 14 7 2 5 8 8a 5 222 5 

.^. to Nqi 24. 3 6 5 7 9 4 G 9 5 

A to No. 25. 2 4 5 5 4 4 8 7 12 5 3 

.4. to No. 26. 68422222190020371507746 



X3 



\ 



Total amount, 205 2 69774325927004629731 
28. Add 8541, 125i», 3560, and 2456 together. Ji. 15313. 
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» ARITHMETIC. 

29. Add 15(J00 dolls. 2500 dolls. 36594 dolls. 20321 dolls, to- 
gether. jJ. 8;i4 15 dolls. 

30. Add 11000 mills, 1100 mills, 110 mills, and 11 mills, to- 
gellier. Jl. 12'>« mills. 

31. Add 555555 ounces, 3^33 ounces, 06 ounces, 4444444 
ounces, and 22:22^ ounces, together. Ji. 5025G20. 

32. What is the sum of the following numbers? viz. 
Twenty-five, Three hundred sixty-five, Two thousand one 

hundred and forty-five. Eighty-nine tliousand, Four hundred 
eighty-five, Nine million and six. Ninety million and nine 
thousand. Jl. i)D1010i>fJ. 



SIIVJCPL.E SUBTRACTION. 

T VITT. 1. George had 10 apples, and gave G of them to 
William ; how many did he have left .^ Why "^ A. Because 
4 and 6 are 10. 

a. Rufus, having 20 dollars, gave 12 to James ; how many 
had he left? Why.? 

8. A man, owing 30 dollars, paid 20 ; how many did he 
then owe ? 

4. A man, having 100 dollars, lost 50 of them ; how many 
had he left ? 

5. A merchant bought a piece of cloth for 120 dollars, 
and sold it for 140 dollars ; how much did he make by the 
bargain ? 

(i. From 100 take 20 ; take 10 ; take 40 ; take 60 ; take 
70 ; take 80 ; take 90 ; take i)5 ; take 85 ; take 75 ; take 5; 
take 15. ^ 

7. John, having 75 apples, gave 20 to his oldest brother, 
20 to his youngest, and 20 to his sister ; how many had 
he left? 

8. Harry had 25 marbles in both pockets ; he lost 9 out of 
one pocket, and 7 out of tlic other ; how many had he left ? 

9. William has two pccket-s, loth of which will hold 75 
peaches ; he has in one 15, and in the otlier 45 ; how many 
more will both hold ? 

10. A boy, returnuig with a basket full of oranges, con- 
taining 100, and meeting his cousin by tlie way, gave hun 
20 ; how many did lie carry home ? 

11. Two boys were playmg at marbles ; each had 20 when 
they began; John lost 5 ; how many did each have then? 
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S51MPLE SUBTIIACTJON. 33 

When the untortunate hoy had lost all but 2, how many iiad 
James won Iroiii John? 

]2. You bought 100 new marbles for fifty cents, and sold 
Pcler 10 for 15 cents, Harry (i for 10 cents, and Thomaa 
o4 for 20 cents ; how many marbles had you remaining ? 
and how much more did you pay for thom tlian wiiat you 
sold came to ? 

Vi, iiow many quarters to an apple, or any thing ^ IIow 
many thirds? How many lift 'is? How many sixtlis? Scvciitljs? 

14. If you had 4 pnncils, and sliould give away J, how 
many would you have loll ? 

15. If you !iad 3 cents, end should give away J, how 
many would you have left : 

IG. h' you had 8 pencils, and should give away -J, how 
many woukl you have left? 

17. How many would you have left each time, if you 
should give away |, §, J, f, J? 

18. If you had 1(3 marbles, and should give away y'gi ^g^, 
f6» t\' t^^' tV ih ih io» ^^O'^ ""^^-ny would you have left 
each time ? 

Q. Wliat is tills uliicli you have now been doings called ? 

A. Subtraction. 

Q. What, tlKVii, is flic takino^ of one number from another of tb« 
ganrae name, or ilouomiuttiioM, called? 

A. Simple Subtraction. 

Q. What (!o 3-ou mean hy the same name, or denomination ? 

A. When the numbers are either all dollars, oi 
all days, or all shillings, or all seconds, &c. 

Q. lii AtMilion. you recollcn that you were re<iuired lo put tog^ethei 
two or more numbers, lo find their amount ; now it secmS that wu are 
to take one num!>or from another, to fuui iheir diircrence : how, then, 
docs SubJraetion appear to (iirfcr from Ac' lilion ? 

A. It is exactly the opposite of Addition. 

Q. What is \hr lHrL,a:sl number called ? 

A. The Minuend. 

Q. Wliai is thf^ smallfT number called? 

A, The Subtraiiend. 

Q. What is thfu which is left aAor sublractinjEj "aJled? 

A. The Di^rerence, or Remainder. 

Q. Frcm 'he above, h«iw many parts do liiere appear to b« in Sul» 
Jrastion. a a* I wljai an* \in'y ? 

A. Three — M;nuend, Subtrahend, and Differ 
ence. 
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Operation by Slate illustrated. 

1. A man, having 887 dollars, lost 134 dollars; how many 
hadheletl? 

OPERATION. ■*• 

He had a ^7 doWoxs, the 3n?uiend. 

13 4 dollars, the SuhtraJiend. 



A 10 lost 



Had left 253 dollars^ the Remaitider. 



q. In this 
example, how 
do you obtain 
the 3, 5, and 
2, in the Re- 
mainder ? 

J?. I say, 4 



OPERATION. 

Wagon, G2 dollars. 
Harness, 39 tloUars. 

Difference, 2 3 dollars. 

Proof, C2 dollars. 



(units) from 7 (units) leaves the 3 (units) ; 3 (tons) from 8 (tens) 
leaves tlie 5 (tens) ; and 1 (hundreds) from 3 (hundreds) leaves 
llie 2 (hundreds.) 

2. A man bought a wagon for 62 ddllars, and a harness 
for 39 dollars ; wliat did the wagon cost him more ihan tho 
harness ? 

Q. In this example, we nave a 
little difficulty in attempting to 
subtract as before, by spying \) 
(units) from 2 (units) ; but sup- 
pose we take 1 ten from the (J 
tens, the next upper figure, wljicli 
would leave 5 (tens), and join or 
add tliis 1 (ten), tiiat is, 10 units, 
to the 2 units, making 12 uixlts; 
how would you then proceed to get the 3 ? 
^. 1 would saj", 9 (units) from 12 (units) leaves 3 (unit«.) 
Q. Now as we took 1 ten from tiie G tens, it is evident tliat 
we must call the C tens 5 tens, and say,3 tt^is from 5 tons leave 
2 fens; but suppose that, instead of makinir the uppi-r figure I 
less, calling it 5, v/e slioulcl make the lower figure one more, call 
ing it 4, what would be the result, and how would you proceed? 
^. 1 would say, 1 to carry to 3 makes 4, and 4 from leave* 
S, the same as before. 

Q. What is this talcing 1 from G, and adding it to 2, th« 
upper figure, called.? 
Jf. Borrowing ten. 

Proof. Q. 1? 8 from 14 leaves G, because 6 and 8 arc 14, 
bow would you proceed to prove tlie operation ? 

.i. 1 add 23 (the Differtmce) to 39 (the Subtrahend), making 
on, an amount like the Minuend — therefore right. 

From these illustrations we derive the fcllowin j 

RULE. 

Q. How dt) you write the luimhers downt 

A. The less under the greater. 

H. How do you plar« iiniu 4*»n« Ate.t 
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SIMPLE StJBTRACTlON. 3ft 

A. Units under units, tens under tens, itc. 

Q. At which oano o<j voa rjc^ii to subtract? 

A. The riorhi. ' 

Q, ilow vlu yo sut^iract ach fi^ire in tlie lower line T 

A, From the hguro n'^-^ve ;♦.? 

Q. VVhai <io yoi. sot Uc'wn 

^. Tiie DitJeience. 

Q. n tliti owei ligwe b. greater than that above it, what da 
you do ? 

A, Add teii to ihe upper figure. 

Q. Wliju ao ou do tlien ? ' 

A, From this amount take the lower figure. 

<^. What ao jou set do \ii ? 

A, The Difl'eren !e. 

Q. How many dc you arry, in aU cases, when the lower figure ■ 
greater than U.at abcne ilt 

A, One. 

i*R'M)!' ^, Whjct nmnorrs do you add together to prove th« 

o|>f!ral!"ii .' 

A. Trie Pifforencc and Subtrahend. 

Q. Viicii iKist (ho amo ail be like ? 

^. i'liS Al. til-cud. ^ 

More Exercises for llic SlatCy 

3. A man, liaving 03 dc}lars, paid away 49; how many had 
he left? ^. 4<> dolhirs. 

4. Jarnos bought 7i^ marbles, and lost 20^ them; how many 
had he left? ^. 49 marbU-s. 

0. A man paid 175 dollars for a gold watch, and 55 dollara 
for a horse ; Iw>w much more did he pay lor tlie watch liian for 
liie horse? Jf. 120 dollars. 

6. A man boup-ht a cliaise for 215 djftllars, and to pay for it 
pave a wagon, worth 37 dollars, and tlie rest in money ; how 
much money did he pay ? Ji. 1715^ dollars. 

7. A merchant bought a piece of cloth, containing 439 yards, 
md sold 305 yards; how many yards had he leftr' ^. 124 
fards. 

8. If you have 20 dollars in your pocket, and owe 15 dol- 
lars, how many dollars will you have left in your pocket, when< 
your debts are paid ? 

9. If you have 25C0 dollars' worth of stock, and owe 15(M* 
dor.ars, how much worth of stock will you have, after your 
flebts are paid ? A. 1060 dollars. 

10. America was di«cr>v*»red by Christopher Gojumbnn, » 
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1492 ; how many years had elapsed at the time when fiostiiities 
commenced, in the revolutionary war, 1775? A. 263 years, 

11. Gen. WashmjTton was born in 17^, and died in 1799 
how old was he .'* ji. (37 years. 

12. William has 15 cents; he owes Rufus 6 6ents, and James 
4; now how many will he have left, after paying Rufus 
and James ? 

13. A merchant owes to the Exchange Bank 23G5 dollars, to 
the Bank of North America 15000 dollars, and his whole stock 
is worth no more than 42000 dollars ; how much will he have 
left, alter paying both banks ? A. 24(>i}5. 

i4. If you buy 20 apples for 40 cents, and sell 15 for 35 
cents, how many apples will you have left, and how much will 
they cost you ? 

15. A grocer buys 5G0 bushels of rye for 530 dollars, and 
sells 21)0 bushels for 400 dollars; how many bushels will he 
have left, and what will they cost him 1 A. 3G0 bushels, and 
they cost him 130 dollars. 

IG. A wine mercluint bought SCOO gallons of wine ; and sold 
at one time 2400 gallons, at another lUOO gallons; how many 
gallons lias he on hand ? A. 200. 

17. From 200 take 150; take 190. 

OPERATION. 

200 200 50 
150 190 10 

"50 "To '^Ans, 

ETo prevent tlio learner from copying liia answer from llie book, k> 
ing ciampleB have answers tbrmed by adding together two sepaiJita 
r«'8uit«. Eurh of these rnsulta is, in ail such CvSos, however simple the pr«»- 
c<jS8, given in the Key^ whicli goes along with this work. 

33. From 99 take 22; take 55. ' A. 121. 

19. From 17(5 take 58; talte 42. A. 2:j2. 

20. From 17(1 Lake DO; take 100. A. 1(52. 

21. From 1000 take 700; take .550. A. 750. 

22. From 101)0 tr»ke t>00; take 400. A. 1000. 

23. From 151,0 take 1000; take 1200. A. 800. 
e4. From 1500 like 900; take 350. ' A. 1750. 
25. From 25:^ lake KdA ; lake 2f)9. A. 31 5*3. 
20. From 2538 take S)\'\); take 201)0. A. 2077. 

27. Fr .^ls r8:k;U2 t.-^.ke /iiOU; take 70. A. ]5i)GGG14. 

2.S. From ?^o:)5H) take 7'.J!)99; take 7-i.i33. A. 11 13. 

i^9. From 800;K) t.ik- 5(n)0: t-.kf? I23i5. A. 14.'(i'S5. 

:J;). From i!')(Um fi:-' l ; take 19. l/. Ir.iODS*". 

31. Fro:;j :M;;)^)'n) t;ike 199; tiikf jOOO. A. i;.o«K'^. 

S2. From 90U'.X;0 toK-o ItiuOO; iv.ke 100. A. J7l.;vJ0 
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SIMPLE MULTIPLICATION. 3 

^. )Vom 1000000 take 1 ; take 10. 3, 19<)9989. 

34. FroiD njift miilion take 3.' A, 8999997. 

35. From nineteen million take nineteen. A, 18999961. 

36. From forty miRion take one million. A, 39000000. 



SIMPLE MIILTIPL.ICATION. 

% IX. 1. What will 3 books come to, at 20 cents apjece 1 
Why ? A. Because 20 and 20 are 40, and 20 are 60 ; tnat 
is, 3 timGs 20 are GO. 

2. What will 3 bushels of apples come to, at 30 cents a 
bushel? Why? A. Because 30 and 30 are 60, ar:d 30 
more are 90 ; that is, 3 times 30 are 90. 

3. What will 2 cows come to, at 10 dollars a heact? At 
12 doUars ? At 14 dollars ? At 18 dollars ? At 20 dollars i 
At 25 dollars ? How many are 2 times 10, then ? 2 times 
12 ? 2 times 14 ? 2 times 18 ? 2 times 20 ? 2 times 25 '* 

4. What will 30 yards of cloth come to, at 2 cents per 
yard? What will 14 yards? 16 yards? ' 12 yards? 25 
yards? 30 yards? 60 yards? 80 yards? How many are 
2 times 30? 14? 16? 12? 25? 30? 60? 80? 

5. What will 3 yards of cloth come to, at 10 centq per 
yard? What will 4 yards ?^ 6 yards? 12 yards? 20 yards? 
30 yards ? GO y^rds ? 80 yards ? How many are 10 times 
3? 4? 6? 12? 20? 30? 60? 80? 

6. What will 4 oranges cost, at 10 cents apiece ? Why ? 
-5. ^Because 10 and 10 are 20, and 10 are 30, and 10 mOlre 
are 40 ; that is, 4 times 10 are 40. 



Q. What, then, is multiplication a quick way of performing t 

A, Many additions. 

Q. What is the number called, wkich is to be added to itself, « re- 
lated sove»al limes ? 

A. The Multiplicand. 

Q. What is the mimber, wliich shows how many times therau'tipli- 
caad i.s to he ropeutod, cailcd ? 

A. The Multiplier. 

Q. W'l.at .ir« both multiplier and multiplicand sometimes calKi^i ? 

A T'actors, or Terms. 

^. Wu,u is the result, or number found by multiplying^, stll^J 1 

A. Tlie Product. 
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OPERATION. 

Multiplicand, 1 7 dollars. 
Multiplier, 



Product, 



4 barrels. 
6 8 dollars. 



1! X* When the Multiplier is 12, or lrss. 

Operation by Slate illustrated, 

1. How much will 4 barrels of pork come to, at 17 dollan 
a barrel ? . 

Q. Since 4 times 7 are the 
same as 7 times 4, we see that 
it makes no ditference wliich 
number is considered tho mul- 
tiplier : why is the 4, then, 
made the multiplier in this ei 
ample ? 

Jl. For the sake of convenience, it being the smaller number. 
Q. How do you g^et tlie 8 units in the product ? 
A. 1 sajr, 4 times 7 (units) are 28 (units), or 2 tens and 8 
units, writing down the 8 units, and carrying tlie 2 (tens), 
83 in Addition. 

Q. How do you obtain the 6 Ttens) ? 

A. I say, 4 times 1 (ten) are 4 (tens), and 2 (tens), to carry, 
make C (tens). 

Proof. Q.' As 3 times 17 
and 1 time 17 evidently make 
4 times 17, how can you prove 
the above operation ^ 

A. I can multiply 17 by 3, one 
less tlmn 4, making 51 ; tlien 
add 17 (the r.iultiplir:and) to CI . 
raakini^Gjj; which, bt»iiig like 
tho result in the ihsi opera- 
tion, proves the work to W 
ri^ht. 



PROOP. 



17 

3 1 less than 4, the for- 

— mer multiplier. 

1 

1 7 the multiplicand. 

6 3 like the result of- the 
other operation, — 
therefore right. 
Krom these remarks and illustrations we derive tlie follow in cj 
RULE. 
Q. How are tlie terms to be placed ? 

A. The less under the greater, with units un^ler 
units, tens under tens, &c, 

Q. At which hand do yoii beg'm to muUipIy t 

A, At the right hand. 

Q. How arc tlie figures of the inulliplicand to be nuiIti;;^Ucd by lit 
■oltiplier ? 

A. Separately. 

Q. How do yoii carry and write down 1 

aI. As in Simple Addition. 
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2. What will 125 pounds of cheese cost, at 6 cents a po'und ' 
Jt. 750 cents. 

3. What will 4!2U pouncs of pork come to, at 9 cents a 
pound ? Jl. 3780 cents. 

4. What will 167 barrels of flour come to, at 9 dollars a 
barrel ? A. 1503 dollars. 

5. What will be the price of 8 hogsheads of wine, at 129 
dollars per hogshead ? Jl. 1032 dollars. 

«^ merchant sold 895 oranges, at 11 cen*? upiece ; what 
icy come to ? A. 9845 cents. • 

7. Wliat will 23G lemons come to, at 8 cents apiece 1 At 
6 cents 1 

236 23G 1888 

6 8 1416 



1416 1888 ZZ^\ Ans. 

J)0^ For tlie answers to cacli individual pru(^s, Uio tcaclicr can consult 

8. Multiply 120 by 2; by 3. 

9. Multiply 1211 by 5; by 6. 

10. Multiply 12i I by 7 ; by 8. 

11. Multiply 65:V21 byO; by 6. 

12. Multiply 0'321 by 8 ; by 10. 

13. Multiply J23456 by 1 1 ; by 4. 

14. Multiply 12;M56 by 3; by 5. 

15. MulUply 345CJ2 by 3; by 8.' 

16. Multiply 34r)ClJ> hy l<> ; by 7. 

17. Miilt^oly I2:M50.;(;Vdl) by 3 : by 4. 
VS. Multiply 12:M*)(M)()780 by 5 ; by 6, 
19. Multiply ii'3G120013 by 2 ; by 3. 



A, GOO. 
A, 13321. 
A. 181()5. 
A, 979615. 
A, 1175778. 
A, i«;ilDlO 

:\;76t^. 
3-''U 7:^-2. 

8(Mi;:C47523. , 

l.r^7l:r:07U:7l3 



A, ILSOo.lOOfwS. 

H XI. WuEN THE Multiplier i.^ more than VZ. 

I. There are 365 days hi one. year; how many are there in 
30 years ? 

Q. How do you got tha 2190 ? 

A, Uv multiplv'iiig 365 by o, as 
in If X.' 

Q. IIowaIo you obtain the ]005> 

A. Uy multiplying 365 by 3, *a« 
before. 

^. Now, as you have seen that 
figin-es incieaae thi'ir v luo ten 
times, by bein;^ reiuovetl ono place 
fartluT to .vardd tht^ l«'i\,. cau you tell 
me why 1095 is &o rt j no ved, thereby 



OPERATION. 

3 65 days. ' 
5](> years. 

1095 



13140 days, Ans. 

makin;;|f the 5 to fall under the mufiiplifir 3 ' 
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10 ARITHMETIC 

A. Multiplying by the 3 tenb, that is, 30 units, gives a product 
10 times greater than if the 3 tens were 3 units ; hence the 5 
»iust be placed in the tens' place. 

To explain why you add the two products together. 

Q. What does multiplying 3(>5 by 6 give ? 

A. The number of days in 6 years. 

Q. What does multiplying 3C5 by 3 tenf give ^ 

A. As the 3 (tens) are 30 units, multiplying by 30 will, of 
eourse give tlie number of days in 30 years. 

Q. Wu^. ♦hen, do you add these two products together ? 

A. To get tiie whole number of days in 30 and 6 yeajrfpthat 
%Rf in 36 years. •• 

From this example we derive the following 

RULE. 

Q. How do you wrile the numbers down, and multiply T 

A. As in IF X. 

Q. Where do you write the first figure in each product t 

A. Directly under its multiplier. 

Q. How do you proceed next ? 

A. Add all the products together as they stand. 

More Exercises for the Slate. 

2. What will 315 bushels of rye cost, at 42 cents a bushel ' 
A 13230 ct3. 

3. There are G3 gallons in a hogsliead ; how many gallons 
are there in 25 hoj/shoads ? A. 1575 gallons. 

4. What will 4'J(j gallons of molasses cost, at 46 cents a 
gallon ? A. 1 95f )G cts. 

5. If 303 men can do a piece of work in 137 days, how 
long will it take one man to do the same .? A. 49731 days. 

(>. What will 2;s4 barrels of beef come to. at 15 dollars a 
Darrel .^ At 13 dollars a barrel > A. 0552 dollnrs. 

/. If a man receive 256 cents for one day's work, how 
many cents will he receive,.,at that rate, for 17 days.=* For 20 
day 3 .? A. 1 i 7 70 cents. For 1 1 6 days ? For 1 05 days ? A. 5G57G 

b. If the Rta^ runs 9 miles an hour, how many miles \rill 
it run, at that rale, in 12 hours ? In 19 hours? A. 279 miles 
in 25 hours? ln3Ghoui3.^ .^. 549 miles. 



cmouut 




A 



12. Multiply 05217 by 10; by 17. A. 2152101. 

V\ l\ jltii)Iy •Xj7812 by 19.; by 2J. A. et-.ri^JcO 

14. M nltipiy 207612 by 25 ; by 35. A. 1 O.S72b, 
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SIMPLE MULTltUCATION. 41 

15. Multiply 32100421 by 65 ; by 85. A. 4815003150. 

16. Multiply 32100421 by 27; by 33. A, 1926025260. 
-17. Write down one thousand, multiply it bv 25, add five 

thousand to the product, subtract twenty-nine tiiousand nine 
hundred and ninety-nine from tiie amount, and see if the ru 
mainder be 1. 

H XII. When the Multiplier is 10, 100, 1000, &c. 

Q. How many are 10 times 5 ? Now, if we annex a cipher to the 6, 
thus, 60, it will produce the same effect : why is this ? 

^. Because, by annexing a cipher to 5, the 5 is 
removed to the tens' place ; hence the value is in- 
creased 10 times. 

Q. What effect would two ciphers have, or three ciphers, &c.? 

A, Two ciphers would remove any figure two 
places towards the left, and of course increase it 
100 times, and so on for 1000, &c. 

Rule. Q. Wliat, then, appears to be the rule 7 

A, Annex to the multiplicand all the ciphers in 
the multiplier. 

Exercises for the Slate, 

1 . What will 36 bushels of rye cost, at 100 cents a bushel ? 
A, 3600 cents. 

2. What will 100 bushels of salt cost, at 87 cents a bushel .•' 
What will 1000 bushels ? What will 10000 bushels ? What 
will 10 bushels r A. 9iX)570 cents. 

3. Multiply 6973 by 10; by 100; by 1000; by 10000; by 
100000 ; by 1000000. A. 9975545580. 

IT XIII* When there are Ciphers at the Right 
Hand op either or both the Factors. 

RnLE. Q. From the illustrations given, IT XII.; how does it appear 
tliat we can muhipiy ? 

A. Multiply without the ciphers first, and annex 
them to the product. 

Exercises for the Slate, 

(1) 
Multiplicand, 63500 

(>0 



^ 

_^^^i.*.^i«.. 



3175000 



Q. How do you get the 3 
cipher. In the product? 

.1. Thoriy are 2 at the right of 
the ^multiplicand, and 1 at tiie 
lif ht of the multipHer, ra»^' 
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42 ARITHMETIC. 

^ip^The iP>ireontainB the entire work of tho nix follcrwin^ examples ; and 
timilar aid if afforded the teacher in other ports of this treatise, when the pro 
•ess of solution is long and tedious. i 

2. Multiply 62123000 by 130000. A. 80759900000(X>. 

3. Multioly 35432000 by 250000. A, 9070592000000. 

4. Multiply 0789354270000 by t)85300. 

A. 4G52744481231000000. 

5. Multiply 789543987G5 by 7235000. 

A. 5712350750647750C0 
C. Multiply 123456789 by 123450000. 

A. 15240740602050000. 
7. Multiply 1234567890 by 1234560000. 

A, 1524148134278400000. 



t XIV. When the Mut.tiplier is a Composite 
Number. 

Q. How many are 6 times 8 ? 7 times 9 ? 12 times 12 7 
Q. What are these products, 40, 03, I'W, calicd ? 

A, Composite Numbers. 

Q. What are the muUiplyins^ numbers, 5 and 8, 7 and 9, 12 aiid 12, 
called ? 

A, The Component Parts. 

Q. What are the comiionent parts of 36 ? Of 72 7 Of 100 7 Of 
yT7 Ofl5? Of 35? Of 132? Of 144 7 

Q. What, then, is the product of any two numbers called 7 

A, A Composite Number. 



1. What wifl 14 barrels of flour cost, at 8 dollars a barrel } 



OPERATIOIS. 

8 dollars. 
7 barrels. 

5 6 dollars. 
2 times 7 are 14. 

112 dollars, Ans. 



Q. What does multiplying 
8 doUara by 7 barrels give ? 

A. The price of 7 barrels at 
8 dollars a barrel, making 5G 
dollars. 

Q. How much more will 14 
barrels co^t than 7 barrels ? 

A. 2 times as much as 7, 
that is., 2 times 5G, making 1 IS 
doU.irs. 



Rule. Q. How. then, would yon begin to multiply 7 

A, By one of the component parts first, 

Q. What wouW yovj muUi})ly this product by ? 

A. By the other component pan. 
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SIMPLE DIVISIQJN. 43 

More Exercises for the Slate. 

S. What will 30 hundred weight of sugar cost, at 29 dollart 
a hundred ? ^. 1044 dollars. 

3. Multiply a()<ir>428 by 35. J. 107289080. 

4. MuitipJ/ 407^<<)45 by 9G. Jl. 30!r>78720 

5. Multiply I^:):i4 by 103. ^. 2."14S72. 

6. Multiply 45078 by 144. A U577G3!? 



SIMPLE BIYISION. 

H XV. 1. If you divide 12 apples equally between two 
boys, how many will each have r How many times. 2 in 12, 
then ? Why ? A. Because 2 times 6 are 12 ? 

2. How many oranges, at 8 cents apiece, can you buy for 
48 cents ? For 9G cents ? How many times 8 in 48 ? 8 
iXidG? Why? 

3. A man bought 8 lemons for 80 cents ; how much did 
he give apiece.^ How maay times 8 in 80? Why, or 
proof ? 

4. How many gallons of brandy,' at 3 dollars a gallon, can 
be bought for fAS dollars ? For GO dollars ? For i>0 dollars ? 
For 300 dollars? Why? 

5. Four boys found a bag containing 48 silver dollars ; 
how many will they have apiece, if it be divided eqnrjjy? 

6. Wheu oranges are 2 cents apiece, how many will 8 
cents buy ? Will 16 cents buy ? Will 32 cents ? Will 36 
cents ? Will 48 cents? Will 100 cents ? 

7. If you pay 9 cents for one pound of sugar, how many 
pounds can you buy for 45 cents .^ For 54 cents ? For 108 
cents ^ 

8. How much is one half (i) of 4 ? Of 8 ? Of 16 ? Of 
20? Of 24? Of 30? Of 100? Of 200? 

9. Hafry had 16 apples, and gave one half (i) of them to 
Thomas ; how many did Thomas receive ? 

10. How much is one third (\) of 6? Of 24 ? Of 30 ? 
Of 36? 

11. Howmuch is one half (i) of 8? One third (|) of 24? 
One fourth ( ») of 16? One fifth {\) of 35? One si«th (i) 
of 24? One seventh (|) of 35? One eighth (J) of 5(> 
One ninth (J) of 108 ? One tweiftli (yV) of H4 ? 

Digitized by VjOOQ IC 



U ARlTHMEtlC. S 

12. How many times 4 in 40? 3 in 60? 5 in 100 ? « '{ 

in 1200? 8 in 480? I 



Q. What is this method of finding how many times one number u 
contained in another, or of dividing a number into equal parts, called f 

A. Division. 

Q. What is this method of finding how many times one number if 
coilained in another of only one name, or denommation, called ? 

A. Simple Division. 

Q. What is the number given to divide by called t 

A. The Divisor. 

Q. What is the number to be divided called 7 

A. The Dividend. 

Q. What is the number of times that the divisor is contained in the 
dividend called ? 

A. The Quotient. 

Q. What is that which is sometimes left after dividing, or after the 
operation is performed, called ? - 

A. The Remainder, which must always be less 
tJian the Divisor. 

Q. Of what name, or denomination, is the remainder 1 

A. The same as the DivivJend. 

Q. If your dividend, for instance, be ounces, what will your re- 
mainder be 7 

A, Ounces. 

Q. How many times 4 in 40 7 and why 7 

Q. From this example, what does Division appear to be the oppo- 
site of 7 

A, Multiplication. 

Q. James, hiviiig 12 



1 2 oranges 
One to each makes 4 

1st time he had 8 left. 

One to each makes . 4 



oranses, was desirous of 
dividing them equally 
amon^ liis 4 littiC sisters, 
and. m order to do this, 
he nanded them at first 
one apiece: how many 
bad he left f 

Q. When be handed 
ihem another apiece, how 
many had he left 7 

Q. Wlien he handed 
tb<nn one more apiece, 
how many had he left 7 

Q From these illustrations, how does it appi'ar that a number m 
be divided into equal parts 7 

A. By Subtraction. 

Digitized by VjOOQ IC 



2d time he had 4 left. 

One to each makes 4 

3d time he had left. 



SXM1L.& mv'iSlON. 



45 



Q. How many limes did James give to each of his sisten an oraiife 
apiece ? 

Q. How many times did you subtract 7 

A. Three times. 

Q. How many times 4 in 12 ? 

Q. Bv this we see that the quotient represents the number of sub 
traclions: now, if the quotient were 4000, now many times would it b% 
necessary to lake the cu .isor from the dividcjid to perform Division bv 

tjubt faction 7 

A. 4000 times. 

Q. What, then, is Division a quick way of performing T 

A. Many subtractions. 



SHORT DIVISION. 

U XVI. Q. What is Short Division ? 

A. When the divisor is 12, or less. 

1. How many oranges, at 3 cents apiece, may be bought for 
657 cents ? 

OPERATION. Q. How do vou ob- 

T\- -J J tain the *2 (hundreds) in 

Dividend. the quotient? 

Divteor, 3)657 cents. ^. J be^in on the left 

of the dividend, and 

Quotient, 219 oranges, Ans» say, 3, the divisor, is 

contained in G (hun- 
dreds^ 2 (hundreds) times, that is, 200 times, writing the 2 
(hundreds) down under the 6 (hundreds). 
Q. How do you get the 1 (ten) ? 
^. 3 in 5 (tens) 1 time, and 2 (tens) left. 



Q. What do you do with the 2 which is left? 
^. I join, or caiTy it as 2 tens, that is, 20 units, to tlie 
making 27. 

Q. How do you proceed to get the 9, then ? 
Ji. 3 in 27» 9 times. 



7 units, 



PROOF, 
auotient, 219 
Dirisor, 3 

D^ndend, 657 



Q. How many times 6 in 30, antf 
why? 

Q. How, tlien, would you proceet 
to prove the foregoing example ? 

^, 1 would multiply 219 (the quo. 
tient) by 3 (tlie divisor), making 65!^ 
(the divideiid)— -therefore right. 
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From tlie illustrations now given, we derive the foUowinf 
RUL.£. 

Q. At which hand of the dividend do yon place the divisor T 

a: At the left. 

Q. How inaiij fifj-uros do you take first ? 

A. Enough to contain the divisor once, or more 

■Q. What do you set down underneath ? 

-^.-The quotient 

Q. If there sliould be a remaiader, how would you proceed ? 

A. 1 join or carry it to the next figure of the 
dividend, as so many tens. 

Q. For example, suppose 3 remain, and the next figure be 8, how 

would you say ? 

A, I \vouId say, 3 (to carry) to 8, makes J^8. 

Q. How do you proceed if the divisor be not contained in tlie next 
figure cf the dividend I 

A. Write a cipher in the quotient, and join this 
figure to the figure next to it, as so many tens. 

Proof. Q. V»'l.icit icnua du you inuiiipiy logeihex lo prove the 

ovsranon ? v 

A, The divisor and quotient. 

Q. What is to l>c t'oiie w kh the remainder, if there be any ? 

A, Add it to this product. 

Q. What must the amount be like ? 

A. The dividend. 

More Exercises for the Slate, 

2. Rufus divided 42 oranfres equally between his two little 
Wothers ; how many had they apiece ? Ji. 21 . 

3. Jf 3 bushels of apples cost 300 cents, how much is that a 
bushel ? J. 120 cents. 

4. How ran.ny months are there in 452 weeks, there being 4 
weeks in each monlli ? Ji. 113 months. 

5. A man, having 416 dollars, laid them all out in cider, at 4 
dollars a barrel ; how much cider did he buy ? j^. 104 barrels. 

C. A man boujlit 6 oxen for 318 dollars ; how much did he 
pay a head ? A .^>3 dollars. 

7. How much flour, at 7 dollars a barrel, can be bought foi 
1512 dollars ? .>?. 21(5 barrels. 

fa. At 8 cents apiece, bow many oranges will bG96 cente bay? 
J§. 1112 oranges. 

9. At 10 dollars a barrel, how many barrels of flour may bd 
bought for 17<^0 dollars.'* .^. 172 barrels. 

10. 12 nK?n by contraf?t are to receive 15Cf> dollars for a job 
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of work ; how many dollars will be each man s pait, if they b« 
divided equally among tliem ? A. 125 dollars. 

11. 2 men, trading in company, gained 2450 dollars; how 
much was each man r part? A. l<J,i5 doitars. 

12. At 3 dollars a barrel, how many barrels of pork can bc 
Iwught for 6463 dollars ? A, IS21 bbls. 

Kate. — The total remainder is found by adding toother what romoini aA«f 
tfiich operation. 

13. Divide 25()587 by 2. A. liVJf)3, 1 rem, 
11. Divide 3785(;7 by 2; by 3. A, 315472, 1 rem. 
15. Divide 27«>?>4 by 2 ; bv 3. A 232415. 

10. Divide 250786 by 3 ; by 4. A. 14})7!)3. 

17. Divide 250788 bjr 5 ; by C. A. 1)4155, 3 rem. 

A"^. Divide 65:142107 by 4 ; by 5. A. 2<»40:i:»74, 6 reta. 

10. Divide 05:i42J67 by 6 ; by 7. A. t2(eJ4'.k'V(), 3 rem. 

2a. Divide 5'2'iJ= 7H!I8 oy 4 ; by 6. A. 2!-l M'i23, 6 rem. 

21. Divide nj:M»i7 :;« by 7 j by 9. .4?. 1 1'>'?M015, 4 rem. 

22. Divide 2C5:v^-(; bv 7 ; bv 8. .^. 7h)7«W», 12 rem, 

23. Divide 205:V>0 \^y i) i by 10. .^i. 5<i0137. II rem. 

24. Divide r,>M.', iiv '» ; bv 10. A. |l or.U, 6 r<»». 

25. Divide 52:^^5 by 11 ; l>y 12 A. 9120. 8 rr^. 

Q. The op*^rati"n, thus far i!r:.s br-^n carried on paitly in tlie 
mind, and partly by writing the ninnl)erfl d«jwn.: but ollmtime* 
Uie divisor wU^* too larife tobi» tiius performed. Whe»i» there- 
.'or 3, we wd^He operation out at length, \\hat is tlie proce|i 
called.? '^ 

A. Long Division. 



LONG DIVISION. 

U XVII. 1. A man, dving, left 957 dollars to be divided 
equally among his 4 sons ; what was each son's part } 
Ijrug Divia^n. Short DlvLnon. 

OPERATION. OPERATION. 

Dividend. Quotient. 4)957 

Divisor, 4)957(239 J ir^TTT, /^ .- 

' ' Q ^ * 2 3 9 J Quotient. 



8 

15 
12 



37 
36 



Q. As Long and Short 
Division are ♦^xaclly alike, 
except in Short Division 
the whole opeia'ion is n«»t 
written down, to be«;^n, 
then, in Short Division, 
we should f»ny, 4 in J', 2 
times, and 1 over. Thii 
we discover by »aying in 
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the mind, 4 times 2 are 8, and 8 from 9 leaves 1. Now, to 
express in figures this operation, we may write the number! 
wnere we please: wj^ere, then, for the sake of convenience, 
may the 2 (times the quotient figure) be placed ? 

M. At the right hand of the dividend ? 

Q. We are next to say, 4 times 2 are 8 : this 8, you know, 
must be subtracted from 9 : where would it be convenient to 
place tlie S ? 

Jl. Under the 9. 

Q. By takinrr 8 from 9, we have 1 remaining, which we 
should, in Short Division, carry or join to 5, the next figure of 
the dividend; how can we do tiiis now? 

A. By joining or bringing down tlie 5 to tlie right hand of the 
1, making lo. 

Q. How do you get the 3 in the quotient? 

.4. 1 say, 4 in 15, 3 times. 

Q. How do you pn»ceed next ? 

^. I say, 3 times 4 are 12 ; and J2 frca 15 leavei 3. 

Q. What do you do with the 3 ? 

w3. I bring down 7 of the dividend to the right hand of the 3, 
making 37. 

Q. How do you get the 9 in the quotient? 

^, I say, 4 times 9 are 3(5, and subtracting 36 from 37 leaves 
1, remainder. JH 

Q. It now appears that ench son has 239 donB||^d tlicre is 
1 dollar still remaining undivided: to explain 9P division ot 
this, tell me how many quarters there are in a dollar. 

Ji. Four. 

Q. Now, as there are 4 sons to share equally this dollar, how 
much ought each eon to have ? 

Ji. 4, or one quarter of a dollar apiece. 

Q. In this expression, .4. w- use the remainder, l,and the di* 
visor, 4 : how, then, may Divisi<m be carried out more exactly ? 

^. By writing the divisor under tlie remainder, with a line 
between. 

From these remarks and illustrations we derive the following 
Q, How do you begin to divide ? 

A, As in Short Division. 

Q. How many steps are there T 

A. Foiir. 

Q. What are they? 

A. 1st. Find how many times ; -Sd. Multiply; 
^d. Subtract ; 4th. Bring down. 

Q. Where do you write the quotienit 
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A. At the right hand of the dividend. 

Q. lu performing the operation, whenever you have subtraeted, 
what must the remainder bo less than ? 

A. Than the divisor. 

Q. When you have brought down a figure, and the divisor is nol 
•OBtaincd in the new diA idciid tlius formed, what is to be done ? 

A. Place a cipher in the quotient, and bring 
down another figure ; after vvliich divide as before. 

Proof. Q. How do you prove the operations ? 

A. As in Short Division. 

More Exercises for the Slate, 

2. A man wishes to divide G26 dollars equally among 5 men j 
how many will Uiat be apiece ? A. 125-J dollars, or 125 dollars 
and 20 cents. 

3. There are 7 days in one week ; how many weeks are there 
in 877 days ? A. 125^ weeks. 

4. A man, having 'M20 fcusliels of corn, wishes to pnt it into 
bins, each holding IG bushels ; how many bins will it take ^ 
A. 345 bins. 

5. Four boja had gathered 113 bushels of walnuts ; in divid- 
ng them eqaally, how many will ench have ? A. 2S.| bushels. 

6. If a man is to travel l^Jl ir.iles in 12 monJis, how many 
is that a month? A. l^'OyV miles. 

7. If 1 GOO bushels of corn are to be divided equally among 4C 
men, how many is that ajjicce ? A' 40 ])iisjiols. 

8. 27000 dollars ore to be divi'-'od efjiriHy'among 30 soldiers; 
how many will each have } J. i 00 dollurs. 

9. The salary of the presidont of the United Stages is 25000 
dollars a year; bow niuoh is tliat a day, reckoning 3G5 days to 
the)-car.? ^. 68 J |5J dollars. 

10. A regiment oi'soltilers, consisting of 500 men, are allowed 
1000 pounds of pork per day ; how much is each man's part "* 
A. 2 pounds. 

11. James says thnt he has a half bushel that holds 27000 
^eans ; how many will that be apiece for 9 boys, if they be 

ivided equally ? How many opiece for 27 boys ? A. 40(;0 
leans. 12. For 36 boys .*^^ For 54 boys ? A. 1250 beans. 

13. Divide 20^7654:J by 13. A. 22r>.S195TV 

14. Divide 62.^:) 150 by 29. . A. 2loiJ71. 

15. Divide 37d:)54>9 by 112. A. 338352xh 
1(5. Divide 2}m70 by lo A. 3553. 

.17. Divide 29070 by A. 3240. 

5 
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18. Divide 103U8 by 27 ; by 36. A, G7^. 

19. Divide 103(38 by 54 ; by 18. ^ A, 768. 
liO. Divide 2G86 by 1 12 ; by 224. A. 36. 
S4i. Divide 101442075 by 4025. A. 25203. 

t XVIII. When the Divisor is a Composite 
Number. 

Q. 1. Bought 20 >;ards of cloth for 80 dolla/s ; how much w'as that 
a yarc' 7 Now, as 2 ilme^ 10 are 20 (a composite number), it is plain 
that, if there ba<l been but 10 yards, the cost of 1 yard would be 8 dol- 
lars, for 10 ill 60, 8 limes J but as there are 2 times 10 yards, it is evi- 
dent that the cost of 1 yard will be but one half (i) as much: how much, 
tJien, will it be ? 

IluLE. Q. What', then, appears to be the rule for dividing by a 
composite number ? 

A, Divide by one of its component parts first, 
and this quotient by the other. 

Exercises for the Slate. 

OPEilATION. 



2. Divide 1152 dollars among 
21 men. 

3. Divide 2520 by 63.* A. 40. 

4. Divide 5010 bv 28. .^.180. 
By 15. A.'MMx BV24. .'?.210. 
Br 84. A. 00. By 35. A, 144. 
By 72. A. 70. 



4)1153 4 times 6 

^ are 24. 

G)288 

Alls. 4 8 dollars. 



1[ XIX. To DIVIDE BY 10, 100, 1000, &c. 

Q. Tn H XII. it was observed, that anncxrn;^ 1 ciohcr to au^r num 
bcr muhiplied it by 10. 2 ciphers by ICO, Sic. Now, Division being tho 
reverse of Mnlti,>iu;tjiion. what will bo the cflsct, it^ we cut off a cipher 
at the rig-hl of any :mmber? 

A, It must decrease or divide it by ]/), 

Q. What will bo- the effect, if we cut off two clphcjy^ 

A, U will be the same as dividing by 100. 

Q. Why dors it have thfs effect ? 

A, By cutting off one cipher or figure at the 
right, the tens take tl.e units' place, and hundreds 
the tens' place, and so on. 

Rule. Q. What, then, is die rule for divid'n«T by 10, 100, &.C.? 

A. Cut off as many places or figures at the right 
nand of the dividend, as there are ciphers in the 
«ii visor. 
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Q, What ar6 the fibres eut off? 

A. The remainder. 

Q. What are the other figures T 

A. The quotient. 



Exercises for the Slate. 

1. A prize, valued at 2552G dollars, is to be equally divided 
amocg 100 men ; what will be each man's part? 
OPERATION. - - • - 

255126 



2. Divide 17fcJU5d2 by 10000. .^. 

178T%'^r?^I. 

3. Divide 87653428 by 10 ; by 100 ; 
^5 5^« dollars by 1000; by 10000; by 100000; by 
-- Tao ^'^' 1000000. j^. Remainder to each, -,8y, 

/oV ^(^' tWo^j, •f(?oo^(F<jy tVoWo^j. QuoUenls, total. 
9739257. 

H XX. When there are CfPHERs at the Riout 
Hand or the Divisor. 



1. Divide 4000 
dollars among 80 
tien. , 



OPERATION. 

8 times 10 are 8 1 ) 4 9 C { 



(}'l dollars. 



Q. In this example, we have a divisor, 80, wliich is a coin 
ftosite number; (thus, S times 10 are 80 ;) how, t}»"n, may we 
proceed to divide by 10, one of tlie compoiu-iit parts ? 

Jl. Bv cutting off one place at the rigni hand of the dividend, 
as in II'XIX. 

Q. How do you obtain the 62 ? 

M. By dividmg the 496 by 8, as ugKial. 

Rule. Q, As any number, xvhioh has a rsjiher or C'Dljcrs al llie 
rigfht, can be pro<'ar.Ml by two other nnni!)ers, one of w{ji( !i niciy \w 
eliher 10, 100, lOO':, ^cc, how, then, would yoa proceed io (livi<lo when 
there are cipliers at the ritjhi ofllic divisor ? 

A. Cut them ofl', and the sime number of 
figures from the right of the dividen;]. 

Q. Hovv do you divide tlie remaining^ fi;jt.re- *.rtlx' tl'vulend ? 

A, As usual. 

Q. What is to be done witli the /i «jures of the dJvi'':nd whirb are 
eat off? 

A. Bring them clown to the right hand of tht 
romainder. 
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e ARITHMETIC. 

Exercises for the Slate, 

2. How many oren, at 30 dollars a head, may be boueht Ibr 
38040 dollars? ^. ]268. 

3. Divide 783567 by 2100. A. ^^ rem. 

4. Divide 2082784896876 by 1200000. A. t^UUjt rem, 

5. Divide 7942851265321 by 12500000. A. •TW(^(?iAV rem 

6. Divide 18515952875 by 112000. A. yifty^ rem. 



Miscellaneous Questions on the foregoing. 
Q. What is tiie subject which you have now been attending to called^ 

A, Arithmetic. 

Q. From what you have seen of it, how would you define it ? 

A, It teaches the various methods of computing 
by numbers. 

Q. What. rules have you now been through 7 

A, Notation or Numeration, Addition, Subtra* 
tion, Multiplication, and Division. 

Q. How many rules do these make ? 

Q. What are these rules sometimes calle<!T^ 

A. The fundamental rules of arithmetic. 

Q. Why ? • ' ^ 

A. Because they are the foundation of all the 
other rules. 

Q. To denote the operation of these different roles, we have certain 
eharacteis ; what is the name of these characters ? 

A, Signs. 

Q. What do two horizontal straight lines signify; thus, 100 cents «■ 
1 dollar? 

A. Equal to ; as, 100 cents = 1 dollar, read, 
100 cents are equal to 1 dollar. 

Q. What docs a horizontal line crossing a perpendicular tell you to 
doj thus, 6 4-10=16? 

A. To add ; thus, 6+10=16, read, 6 and 10 
are 16. 

Q. What else docs this sign denote ? 

A, A remainder after dividing. 

Q. What does one horizontal straight line tell yon to do; itm 

Jl— 6«rS? 
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QUESTIONS tt 

A. To subtract ; thus, 8 — 6 = 2, read, 6 from 
6 leaves 2. 

Q. What do two lines, crossing' each other in the form of the Ro- 
nan letter X, tell you to do 3 thus, 6 X 8 » 48 1 

A. To multiply ; thus, 6 X 8 = 48, read, 6 times 

« are 48. 

Q. What does a horizontal line, with a dot above and below it, tel 
7MI to do3 thus, 8-i.2cs4? 

A. To divide ; thus, 8 -r 2 = 4, read, 2 in 8, 
i times. 

Q. By eonsidtin^ IT XYTLyaa will perceive that Division may be 
•cpresented in a difllerent manner ; how is this done t 

A. By writing the divisOT under the dividend, 
with a hne between them ; thus, f = 2, read, 4 io 
d, 2 times. 

Q, What does-V^ signify, then? ^signify? ^7 ^1 H^ 

Let me see you write down on the slate the. signs of Addition, Suk 
traction, Multiplication, and Division. ' 



Perform the following examples on the slate, as tht 
signs indicate. 

1. 87834 + 284+65 + 32+100=88315, jJiw. 

2. 876345723— 967001345 = 609344378, -fliw. 

3. 692784578 X 27839421 = 10286721529249338, Jins, 

4. 202884150-5-4025=50406, j^jw. 

5. 2600 — 600 = ^2000 + 1828 = 3828, J9ns. 

6. 3600 — 400 = 3200x4 = 12800, JiiM. 

7. ^?^*^* =20000, ^«*. 

8. Jjfl._|.^ = 18, .rfn*. 

10. What is th<% whole number of inhabitants in the worM« 
tiiere being, according to Ha^^, m each grand dlTision as Ui 
lows; — ^in 

ISurope, one hundred and eighty millions ; 

Asia, three hundred and eighty millions ; 

Africa, ninety-nine millions j 

America, twenty-one millions ; 

Australasia, &c. two millions f 4 6820000QI 
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M . ARITHMETIC. 

11. What was the naniber of inhabitants in the foIlowln|r 
New England towns, in ld20, there being in 

Portland, 8,581; Boston, 43,298; 

Portsmouth, 7,:^'27; Providence, 11,707; 

Salem, 12,731; New Haven, 8,3'J7? 

Ji. 92,031. 

12. What was the number of inhabitants in the following 
towns, there being in 

New York, 12:J,70G; Norfolk, 8,473; 

Philadelphia, lO^J.i IC; Richmond, 12,0G7; 

Baltimore, G:2,7;',.S; Charleston, 24,780; 

Washington, V^:■1^7', Suvahnah, 7,523; 

Albany, 12,0^0 ; New Orleans, 27,170 .? 

Jl. 400,401. 

13. IIow many more inhabitants were there in New York 
thnti I"ul.iilel]>liia? rhilatielphia tiirm Baltimore? Baltimore 
tlnn Usisicm? Boston than iMew Orleans? New Orleans tnan 
Ciiarl'\stoii? Ch.irleslon than Albany.? Albany than Provi- 
dence? Provi(!(nct^ th;>.n iNi'W Haven? Jl. Tt)l;il, 115,37:). 

14. At 73 liMts a bushtl. what will 42 bnsliels of salt cn?\f 
\V!i:.t\\::;? 'h".^.-l3? ./. ^>14«;0 cents. 15. What will ::j70 
0Lu4it>I:;? V.' !.il r..uO hrtsji.-ls r ,i. hi;«'>510 cents. 

10. J.'ineis ii.ul \\7 cents, William lO times as niany as J^^nes^ 
llutus 15 tii'K's iiH i:i;iny as Williiim, 1 iiomas '2(j times as ni|Jiny 
as llrfus, I}:i:rv '5 timrs as many as Thomas, and Stephen 
24 ti)ncs a^ many us iiarry; how many^ did tliey all haver 
.'i. !;;'Jt-,77.";7. 

17. 'j'lu'je are 00 minutes in one hour; how many hours ar« 
there in 120 minutes ? In 4hu0 nunutes ? A. 82 hours. 18. la 
I72^>00 minutes ? In 103IJ'J00 minutes? A. 20160 hourg. 



FEDERAI^ MONEY. 

\ XXI. Repeat the 

TABl.£. 

10 mills (m.) .... luake ... 1 cent 4c> et. 

10 cents Bake ... 1 dime . . . . iipi dL 

10 dimes inak« ... 1 d(>llar . . . . iigB 9. 

10 dollars mate ... 1 eagle is* E. 

1. At 10 mills a yard, how many «enta will 4 yards of clota 
f WiU6yard8.> Will8P 
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J^ FEDERAL MONEY. «i 

% How many mills are ij cents ? Scents? 4 cents? 5 
cents ? 8 cents ? 12 qents.? 

3. How many cents are 2 dimes f 5 dimes ? 6 dimes ? 
7 dimes ? 1 1 dimes ? 

4. How many dimes are 2 dollars ? 5 dollars ? 7 dol- 
lars ? 10 dollars ? 1 2 dollars ? 

5. How many eagles are 20 dollars? 30 dollars? 40 dol 
lars? 60dulJars? 80 dollars? 100 dollars? 120 dollars? 

Q. Ilow maay cents are 4h pence ? •4. 6^. 

Q. How many cents are J) pence ? .^.121 

C^. Ilow many cents are 18 pence, or } of a dollar? 

^. 25. 
Q. How many cents is i of a dollar ? •*4. 50. 

Q. How many cents is ^ of a dollar? ^. 75. 

Q. How m>iny cents is one dollar? •/?, 100. 

f^. How many cents is a pistaroon ? •/?. 20. 

Q. IIov/ many cents is half a p'stareen? ^. 10. 

O. How many !) peiices in a duP-lr? Jl, 8. 

Q. How many 4 pence-halfpennies in a dollar ? Jl, 16. 

G, You buy 4 yards of cloth for $1, and give the shop- 
Keeper two filly-cent bits ; how much cliange must he give 
you ? 

7. You buy some calico to the amount of 17 cents, and 
give the clerk a pistareen.; how much change must he 
give yon ? 

8. You give a pistareen for 1 fish ? how many cents must 
you give for 2? For 3? For 5? For 7? Porf'? Forl"2? 

9. What wfil 2 yards of ribbon come *o in cents, at 4i| 
pence a yard ? -At i) pence ? At ^ of a dollar ? Ac i * dni- 
lar? Ati ofadolhir? 



Q. What is the coin of the United States called t 

A. Federal Money* 

Q. When cstablishod 1 * ' 

A. A. D. 1786. ^ 

' Q. By what authority 1 

A, Congress. 

Q. Which is the money unit f 

A. Dollars. 

Q. What place do dollars occupy, then t 

A. The place of units. 

U' How ore doUare distinguished from dimei. cents, a»^ wST 



W ARITHMETIC. 

A. Bf a comma, or separatriXi at the right of 
dollars. 

Q. What are the figures on thejeft of doUan f 

A. Eagles. 

Q. What is the first figure on the right of dollars f 

A. Dimes. 

Q. What is the second figure T 

A. Cents. 

Q. What is the thixd figure f 

A. Mills. 

Q. How many of these coins are real ? 

A. Four. 

Q. Name them. 

A. Th^ eagle, the dollar, the dime, and the 
cent. 

Q. Which is a gold coin T 

A. The eagle. 

Q. Which are the silver coins T 

A. The dollar and the dime. 

Q, Which is a copper coin ? 

A. The cent. 

Q. Which is imaginary 1 

A. The min, as there is no piece of money cd 
tbat denomination.* 

Q, What are all the denominations of Federal Money 1 

A. Mills, cents, dimes, dollars, and eagles. 

Q. How many of these denominations are used in accounts, aad 
what are they 1 

A. Three^; dollars, cents and mills. . 

Q, What are^lollars and eagles called in accounts T 

A. Dollars. 

Q. What are dimes and cents called f 

A* Cents. 

JV^«— The names of coins less than a dollar express their value. Mill is 
•ontracted from MiUe, the Latin for tkou$md; Cent ftom Centmn, the Latia 
ftr hundred f and Dime flrom IHgnUf the French for UntL 

Q. What does this charaeter, jjf, placed before numbers, denote f 

A. Federal Money. 

Q. As 10 mills make 1 cent, 10 cents 1 dime, ^c, increasing from 
l^t to led like whole numbers^ it follows that any question in Federal 

* There are, hovtror, hajf eagles aad half dimes, real eons. 
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FEDERAL MONET. m 

Money may be perfoimed as in utr^Ie numbeis j nlfo that dolUirg, eeotf ^ 
aod mills, may oe cpUed either all miUs, or all«eiiti and nuH»s thoa, 
i dollars, 25 cenU, and 5 mills, may be read, 4S&6 miUt, or m c 



aa^ 5 mills 5 bat, m order for this, it will sometimes be necessary to 
^te ciphers between the dilTerent denominations; when, theOy the 
cents are less than 10, where must a cipher be placed m writing eeDM 
with dollars 7 

A. Between the cents and dollars. 

Q, Why i£ this T 

A. Because, as 100 cents make 1 dollar, cents 
of course, occupy two places ; hence, when the 
cents are less than 10, they must occupy the 
units' place of cents, and a cipher the tens' place 
of cents, 

Q. In writing down mills with dollars, when there are no cents, 
how many ciphers must you place between them and dollars f 

A. Two. 

Q. Whyt 

A. Because, as there are two places for cents, 
when there are no cents, these places must be 
filled with ciphers. 

Q. How are 2 dollars and 5 mills written down, then f 

A. $ 2,005. 

Q. How are 3 dolbrs and 2 cents written down, then f 

A. $ 3,02. 

Q. How are 7 dollars and 8 mills written down t 

A. $ 7,008. 

Q. How are 9 doUaw and 1 cent written down f 

A. $ 9,01. 

Q. How are 1 dollar, 1 cent, and 1 mill written down t 

A. $ i,oir. 

Q. How are 20 dollars and 50 cents written down T 

A. % 20,50. 



REDUCTION OF FEDERAL MONEY. 

H XXII* Q. Wbflt<would yo*! call the changing of nombeia 
from one name, or denomTnation, to another, retaining the same valne s 
as, 20C cents into 2 doUars Y 

A Reduction. 
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16 ARlTHMEtlC. . 

Q. How many mills in 1 cent 7 In 8 cents f InS jr si 
Q. Wliat, then, do vou mulliply by, to brings cents intv «nil s T 

A. Multiply by 10 mills, that is, annet one 
cipher. (See IT XII.) 

Q. How many, cents in 20 mills ? Li 60 mills ? In CO milh 1 
Q. What, then, would you divide by, to brin» mills into coi ts T 

A. By 10 mills ; that is, cut off the right hand 
figure. 

/i. How many cents in 1 dollar 7 In 2 dollars 7 In 8 doHrrs t 
Q. How many ciphers, then, do you annex to dollars, to bring them 

iDto cents ? 

Q. How many dollars in 200 cents ? In 800 rents 7 

Q. How m:uiy figures, then, would you cut ofT, to brings cei ts into 

dollars 7 

Q. As annexing two ciphers to dollars brinp;^ them into cenfs, and 

one to cents brings cents into mills, how manv riphersi, then, won d you 

•imex to dollars in all, to bring ihciu into mills 7 

A. Three. 

Q. How many mills, then, in 2 dollars 7 I» 8 dollars 7 
Q. How many figures would you cut off, to bring mills jack into 
hilars ? 

^. Three. 

Q. IIow many dollars in SOQO mills 7 In 5000 mills ? 

Exercises for the Slate. 



1. Reduce $ 2, 1 c. 1 m 

2. Reduce $ 3, 75 c. 

3. Reduce 1 20, U c. 


. to mills. Ji. 201 1 mills, 
to mills. .4. 3700 mills. 
to miils. A. 20060 mills. 


4. Reduce $ 8, 25 c. 8 m 

5. Reduce $ 4, 2.-J c. 1 ni 

6. Reduce $ 480, G c. 

7. Reduce § 48 


. to mills. 
. to mi 1 1-3. ^ 

to mills. 

to mills. A. 


540509 mills. 




8. Reduce 7()80 mills 

9. Reduce 1^(m mills 
10. Reduce 17'i cents 
11 Reduce lloDcenU 


to dollars, 
to dollars. 
to dollars, 
to dollars. Jl. 


$23 1d(..^ 




12. Reduce $ 2(>0 

13. Reduce $ 1:^0 

14. Reduce $'i, 15 c. 

15. Reduce <?;';> 1,00 c. 


to cents, 
to cents. 
to cents, 
to cents. A. 


, 41G51 cenU 




16. Reduce Ji.\'i:>) els. 

17. Reduce !:'.:.» cts. 

18. Reduce V2m cts, 
16. Redwft IQOOU ntn 


to dollars, 
to dollars, 
to dollars. 
to dollani. Ji 


. $ 146, 15 e. 5 m 
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ADDITION OF FEDERAL MONEY. 

If XXIIT* 1. What will 20 pencils come to, at 5 centa 
for 10, and 10 dimes for 10 ? 

2. What is the sura of 50 cents and 5 dimes ? 

3. What is tlie sum of 6 cents, 12 cents, 20 cents, and 2 
iim« « ? 

4 If you give 25 cents for a top, 25 cents for a kn^fe, and 
1 dime for a slate, how much ^ they all come to ? 



Q. What is this, which you have now been doing, called T 

A. Additicu of Federal Money. j 

J. A man boujirht a wagon for $:»*i.r)(), a hajnoss'for $15,20, 
c. ; what T " ' 



ami a whip for $1 , 8 c. ; what ^id the whole cfwt ? 

Q. How do you perform iliis opera- 
tion ?« 

.:?. I place dollars imGer doUarfi, 
cents undc!r cents, adding as in Sim- 
ple Addition. 

Q. Wny is there a cipher placed 
between the $1 and 8 cents?' • 

A. Because the cents are less than 
10. 



OPERATION. 
$. CtS. 

32,50 

15,20 

1,08 



Ans. $48,78 
From the preceding remarks we derive tlie following 

"^ 4 .^^ RULE. 

Q* How doN you vTiie down cents, dollars, &c.T 

A. Cent^ nniior cents, doliurs under dollars, &c 

Q. How do[«Mui aiiil ? 

A, As in Siinple Addition. 

Q, W\wTG is tlie separatrix lo he placed T 

A* Dijectiy under the separating points above. 

More Exercises for tlic Slate. 

S. What is the amo'int of 3 dollars 2 cert?:, 2 dollars 5 cenia, 
1 dollars 8 cents, dollurs I cent, 1 dollar 1 cnt 1 iisill, and 20 
dollars aO cents ? .-/. jS»-l2,(I7l. 

3. IJoiiiriit a chaise {t»r $l'^ii,l8. a v «tch for $1^ iJ.lTi, a c<^acli 
fi>r i3;.->.'0,(;2, a hat iur $(?.r)(), and a \\'\\\\> P>r ^-^'ji^'B; h-jv/ much 
tld all those articles eojue* to? A. ^\%W),'iX 

4. ho\y^ht B eap for i7,fi0, a c.on.i C'r f^\9.^H, a pfiir of nJk 
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Btockm£8 for $1,62, and a cane for $2f7 ; what was the 2 jtt cf 
the whole ? Ji, $34,17. 

5. If I give ten dollars one cent for a cart, fif^v dollars for a 
yoke of cattle, seven dollars twenty cent» for ■. plough, sixty- 
five dollars for a horse, thirty-seven dolllirs fit* »nt8 for somt 
hay, how much will all these come to ? A. $iU^,71. 

o. If ^ o^ "in orange be worth 2 cents, how much is } worth f 
How mucti iS a whole orange worth ? 

7. If i of a vessel be worSi $25000,50, what is the whole vef 
■el worth? Ji. $75001,50. 

8. If 4 of a vessel be worth ^00,12, what is a whole Tesael 
worth ? ^. $14800,48. • 

9. If i of a vessel be worth $10000,50, what is f worth? 

it |r i?andwhatpartb|.' j4. fr= $20001, fs: 30001,50, 

t » $40002, i = $50002,50, or the whole ? 

9:2r The leuiMT will peroeiv«, that *n« fi^ret, kereafter annexed to each 
■eparate question, show the corree* anawur, when the proper value is assii^nod 
them, which he must of course <k>^ before he can obtain the total amount 
which follows. This will ftimish a proper exercise for the judgment of tlw 
pupil, unattended by any discourafement arising from a long and tedious 
process. 

^y" For the conrenionce of the teacher, there is inserted in the JTsf a fbl 
and complete answer to each separate process above alluded to. 

10. If iV of the stock in a bank be worth $2356,56, what i« 
ft worth ?-471 312. t^ worth P-942624. ^. $1413.«,36. 

11. Bought a quart of brandy for 62.^ cents, a quarter of flmnr 
for 1 dollar 37i cents, a prund of sugar for 12^ cents, 2 yards 
of cotton cloth for 75 cents, 1 vest pattern for87JJ cents, 1 aozen 
of buttons for 8 cents, and 2 cotton balls for 6 cents; howmacU 
did the whole amount to ? j9. $3,89. 



SUBTRACTION OF FEDERAL MONEY. 

f XXIV. 1. If you buy a top for 20 cents, 12 marbles 
for 20 cents, 6 oranges for 10 cents, and sell them for 5 
dimes, shall you make or lose by trading ? 

2. Your father gave you 15 mills, 4 mills, 1 mill, 2t-dime«, 
28 cents; and said, thiat if you would tell him how much 
snore it would take to make a dollar, he would give you m 
much more ; how much did it take ? 

3. You bought a yard of ribbon for 24 cents, gave i to 
your sister, and pold the rest at 10 cents for a quarter of « 
mdx did you mako or lorn' andhowmufib? ^ 
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FEDERAL MONE7. il 

4. If 3 dollars buy one yard of cloth, what if I of a yari 
worth? 

5. A, B, and C, buy a chaise for 90 dollars ^ A pays | «f 
H; how many dollars do B and C pay? 

RUI^E. 

Q. How do you write tlie .numbers down ? . * , 

A. As in Addition of Federal Money. 

Q. How do you nuhlract f 

A. As in Simple Subtraction. 

Q, How ao you plare the separatrix 1 

A. As in Addition of Federal Money. 

Exercises for the Slate, 

1. A man owed $36,465, and paid $27,696; how ihttch M 
h0 then owe ? 

OPERATION. 
(36,465 
$27,696 

$ 8 , 7 6 9, ^. = 8 dollars 76 cents 9 mills. 

9. You borrow $536,15, and pay $236,18; how much remauM 
omiaid?. ^. $2<)9,97. 

3. A merchant bought a quantity of coffee for $526,50, which 
he aflerwards sold for $0^,255 ; how much did he m^e by 
the sale? A. |iK^755. 

4. My travelling expenses on a journey were na foUowa, 
viz.; stage fare, eighteen dollars; board, nine dollars fifty cents; 
carrying trunk at different times, seventy-five cents; privat* 
conveyance at one time, six dollars thirty -seven and a half 
cents ; and at another, seven dollars ; how much had I left, on 
my return hcrnie, of two 50 dollar bills, which 1 took with tarn * 
a $58,37^. 

5. From two dollars take twenty cents. jJ. $1,80. 

6. From 5 dollars take one mill. j3. $4,909. 

7. From one dime take one cent. ^. $0,09. 

8. How much must you add to ^ree do^ars twelve and« 
half cents, to make four dollars? ^. $,87^. 

9. Subtract 37^ cents from 50 dollars. ^. $40,62.}. 

10. From 4 dollars take 3 dollars 99 centa and 9 mtth 
4. $0,001, 

It. Suppose 1 owe the following sums; to Y, $60, f erne . 
IP G, $:35U, 7 centa ; to P, $23,50 ; to D» $700 ; and my wbuU 
ftock IS worth no more than $1000 ; am I in debt more than I 
lu worth? anyhow much? 4. $138,58 mora than 1 aoi wertjb, 
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MULTIPLICATION OF FEDERAL MONEY. 

1 XXV. 1. What will 20 yards of cloth come to, at $3 

per yard? At $4 ? At $(> ? At $10? 

2. What will 10 yards of tapo come to in cents, at 3 mills 
• yard? At 8 mills? At 2 cents'? At 9 cents ? At 15 
•ents? At 1 2 corns? 

3. How many U ponces are there in a dollar ? How many 
4i penccs ? 

4. At 4^ pence a yard, what will 2 yards of ribbon come 
to in cents? What will ;i yards? 4 yds.? 8 yco.? 12 
yds.? 1() yds.? 20 yds.? 24 ^ds.? 32 yds.? 48 yds.? 
56 yds.? ()4yd3.? 

5. What will 2 oninp;cs come to in cents, pv 2 dimes per 
orange? WhatwiU3? 5? ()? 7? 9? 12? .15? 



Q. What Is tills, which you have now bcon doinj^, called? 

A. Multiplication of Feiieral Money. 

RUL.E, 

Q. IIow is the multiplirnnd lo l>e wFiltni »lown 'f 

A. As in Addition of Federal Money. 

"Q. How do you inuliiply 1 

A. As in the siinple rules. 

Q. IJow many piaces do you retain in the product for cents mti 
ttilis? 

A. As many as are in the multiplicand. 
Exercises for the Slate. 

1. At 25 dollars Scents 5 mills a montli what will 6 montbs 
' l4>or cost ? 

OPERATION. 

8 25,005 
6 



Ans. $ 1 5 , 3 9 = 150 dollars 39 cents. 

9. If one pj»irof sL.x^s cost $!'2,^'>, uhat ^v'li '2 p:ur cost?-450. 
% pair ct)str-f;7"). 4 pnir cr;8t r-*.>(MV .'» ••;».: c ht.:- 1 l:Lr). 7 
ptirf-ir»7ri. J> pair ?-'-' ':' ..f. rs('7;-l» *i ^\ nui will 12 j>?utr 
mOHi?-27V.O. I r> pair rnsl :-:'.: ;7r.'. l-,);nr i :•<) 5^.5 pair ?- 
6175. .^. ^\:>:]. 4. \Vaul AviU i^o pair t-*.?; ; :,r^A). ;>? pair 
tof '-8325. [y'A pair cost '-11.^5. 75 ^»iur co«t?*lCt7^ .^ 
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FJSD£AAL MONKI m 

%m,7^ 6. What will 85 pur cost .-iOV^S lS(y. pair coit ? 
.V-ToJ. 183 pair cost r-4i 175. 165 pair cost '- 37 185. .1 
$131 1 ,7S 6. What will 250 pair cost ^-4>(>250. 800 pair cost ' 
1841000. ^. $23()2,50. 

7. If your travelling expenses for one day are 43 c. 5 mills, 
hew much will tlie travelling expenses for one year, or 365 
days, amount to at that rate ? j?. $177,025. 8. How much will 
the travelling expenses Ibr 2 years ?-354(r>0. For 3 years ?- 
531075. For 5 years ?-«85125. For C years ?-lO(5:;>li>0. ^ 
ft2dJ^i,40. y. For '7 years ?-J 23!) 1 75. For 9 years ?-l 51)3225. 
tToT 10 years ?-177l)250. ^. f 4r.02.()5. 

ll». Vvhat will 2 hogsheads of wine come to, at $32,.50 for 
:me hogshead.'* ,i. i|()5. 1 1. What will 3 ho.o-slnvids come to?- 
r-<750. What will 12 .• -30000. What will 15 ?-4.->75(). d. $5i75 
12. What will 25 hot,'«lieads come to.?-8J250. What will 35 
hogsheads .^-11 3750. 150 hogsheads ?-4rt7:)0i). .^. $(H25. 

13. If y^Tr ^^^ bank be worth $;'.^>()5,I55, what is j§iy worth' 
^.$730,31. 14. What is -i-Sg- worth ?-l0I)54(;5. jj-.j .vortJi.?- 
1S^J;37T5. tJit worth .'-2100030. .i. $5112,17. 15. What ji 
T,1fT worth .'-202 1240. -^ worth .M 38 1800. j^oV worth .?- 
5-177325. A. $12780,425. 16. What is j\^(j worth .'-5842480. 
/oV ^orth P-7303100. T^o^cr worth .'-01 2'!)<^75., -^.$22274,455 
17. What is i^^% worth ?-10.T>4(i50. jVj worth .'-12780 12:» 
rVij worth ?-14()0()200. ^. $38341,275. 18. What is iVo 
worth P-16431075. i^JV worth .'-182j7750.' ^M'ij worth .'- 
20083525. A. $54773,25. 19. Wliat is jVu worth ?-2i!V)::?00 
^o^T worth .?-237:i5075. t% worth ?-244()5:^85. Ji. ^7()i wil,'/i). 
80. What is -fj'u worth .?-2738(5(;25. -^.fa worth '-2S847245 
^^ worth .'-32603950. ig J worth .'-36515500. Jl. $125613,3« 



DIVISION OF FEDERAL MONEY. 

IT XXVI. . 1. Yon jrive 12 cents and 5 mills for 2 sliclcf 
of twist; how much is that fi>r cm^ .stick? 

2. If you (rive 2 dimes and 5 cents for 2 slates, how much 
are tlie slati.s apiece ? 

3. If 28 pounds of tea cost *?8 dollars, w^lint will 1 po^.nd 
ct'-et.'' What u'iil 8 pounds.^ 5 pounds.^ 22pou!id3.' 

4. If 20 cwt. of hay cost 840, what will 1 cv/*. cost? 
What will 7 cwt. cost? 11 cwt.? 15 cwt. ? 1 cwt., or 4 
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•i ARITHMETIC. 

S9. ? 7 qrs. ? 1 qr., or 28 pounds ? 14 pounds ? 7 pounds ? 
poonds? 

1. If 12 ynida of cloth cost $175|50, what will 1 yard oostf 



OPERATION. 

12)175.50,0 

' : — L- 9 cts. m. 

Ans. 14 625 mills = 14, 62, 5. 



Q. How do yfn 
perfbrm this exam* 
pie? 

A. I divide as im 
whole numbers. 
Q. Where do the 5 mills come from ? 

A. In dividing the cents^ there is a remainder, which, by 
Mine zing a cipher, makes 60 milb, in which 12 is contained 
6 tunr J, that is, 5 mills. 

From this example we derive the following 
BULB. 
Q. How do you divide T 

A. As in Simple Division. 

Q. What will the quotient be 7 

A. The answer, in the lowest denomination of. 
tlir dividend, which, may then be brought into 
dollars. 

More Exercises for the Slate. 

2 If yon divide $35001^9 equally among 125 sailors, hov 
nsiiy dollars will each have ? A, $280,012. 

'^. If a bank be worth $30515,50, what is -j^ of it worth f 
a. $305,155, 

4 . If a vessel and cargo are valued at $20000, what is ^ 
worth? A. $714,285-1-. 

5. 16 mt-n draw $2050,65 in a lottery ; how much is each 
mf»n*s part, if it be equally divided among them ? A. $128,165-f^ 

n. If a man's salary he $3G&0,40 a year, what is that a day? 
A. 10 dollars, 1 miU-f- 

7. Bought 36 lb. of sugar for $10,50; what « that a pound f 
A. $,201 = 29 cents, 1 miU4-. 

8. If you buy 3h3 yarc*€ of broadcloth hr $5036,50, what m 
that a yard? A. $13,154 

9. If a man's wages be $365,40 a year n 52 veeks, vhat If 
that a week ? A. $7,026+. ♦ 

10. Divide $1000,60 equally among 2 inen.-5U030. Among 
S men .-33353.1. Among 4 raen.-2{H)15. Among 6 16670« 
Among 8.-125075. ^. $l375.82^1-h. 11. Among Hi.~l 0006. 
Among 15.-66706. Among 18.-55588. Among 25.-4(K)24 
A. ^262,378-h. 12 Among 28.-35rJ5. Among 35.-28588. 
AmoBiC 40.' %015 Amonff 45.-83235. Among 6U.'-16G7^ 
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TEDEBLAL MON£T. Ob 

Ji.$l'2& iM-. 13. Am)n;70.-149d4. Amoiur6^.-n771 

Among « .-)()532. Am inff 100.-10006. Amonff 150.-667 <. 

J. $5Sar4A-U 14. Amonff 200.-50a3 Among 1^40.-4169 

Among 360.^2779. Among 400.-2501 Among 550.-181D 

a. $16^1-1- 15. Among 17.-C8858. Among 19.-^52603. 

Among a9.-11242. Among 98.-1021. Among 199.-^29^ 
4. l^doUarfl, 1 mm4.. 

t XXVn* To MULTIPLY BY J, i, f , 5^, &0. 

I. How much ifli of 10? ioflB? iofl6? iof20? 

Q. To multiply 4 b} 2, we Uke 4, 2 times ; lo multiply by IfW 
lake 4, 1 time ; and to multiply 4^ by i^, we take 4, ^ a time, that is, tfu 
kal/ot^f and to get this it is pls'o that we must oivide 4 by 2. From 

diese remarks what appe tm to b« the rule for multiplying by it it if 
toe.? 

A. Divide the multi] licand by the figure below 
•(he line. 

a. How much is i of 20? f of20? iofl2? f ofl2? fofWT 

Q. In these examples we di idc by 5 to get -^ of 20 : then it a 

|Aain,that f- is 2 times as '. ouch as ^, that is, we multiply i of 20, which 
IS 4, by 2, makine 8 : but we mij?ht multii«ly 20 by the 2 first, and divide 
by the 5 afterwards ; thus, 2x^ = 40-7 6; 8 times, the same result as 
before : how, then, does i. appear that Wi) can proceed to multiply by 

A. Divide the multiplicand by the figure below 
the line, and multiply this quotient by the figure 
above the line ; or multiply first, and then divide 

Ejierctses for the Slat a 
1. What will 2^ yards of doth cost, at 28 ce» *d .' 

OPERATION. Or. 

28 7)28 28 

— ^ 4 = I of 28. _r.. 

fi^ 5 7)140 

\ 20 — ^ 

I — 20 = 4 of 28. 20 

{. How do you mizltiply by the 2, in 9f ? 

As vf ual. ' 
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i» AillTimETlC. 

. Q. How do you proceed next? 

Ji 1 get I of 28, making 4; then multiply t2^ i %f ^ 

mking 20. 
Q. What do you do with the 20 ? 
A. 1 add it tu 56, making 70. 

More Exercises for the Slate. 

2. A t 30 cents a bushel, what will 19tV bushels of cat* ©6»t ? 
I. $0,72. 

3. Tell me how many yards 50 rods are, or multiply 50 by T^ 

,4. 275. 

4. What will "^^j yards of cloth come to, at $11 a yard * 
145. What will 22tS ?--'4G. What will 2:5t^ ?-260. 3^^?* 
12. 31-[\V'-:)51. 9!)ft?-1095. A. 2230. 5. What will 2| 
yards come to, at ,$!•» a yard r-33. What will 54 .'-C6. 6ff- ' 
SO 8i^o-?-Iii5. \l)ir-\^i. l:v|?-18G. 25| .--uFjfi. .4. $81;S 

6. If a man's Biilary be i^,«*?t;0 a year, what will 2-g\y yearf 
•ome to .^-2:-J0. Whut will IJ^'ry P-3U30. 5b^J=V ?-t)040. 8|M?-« 
1 07 1 0. i;t^ ^ S U ?-l 55"J3. .5. J5j3b308. 

t XXVIIT, Whkn the Price is an Auquot Pari 
OF A Dollar, or, Practice. 

1. At 50 cents a bnshol, v/hat will 2 bushels of apples 
•t/st? \Vliat ^vill 4 bushels ? How much is | of 4 ? IIlht 
much is ^ of 8 ? What will 8 bushels cost, tlien .' Hoa? 
much is ^ of 12. J' How much will 12 bushels cost, then? 
How much is k of 40 ? W^hat will 40 bushels cost, tlien ? 
How much is i'of 100? What will 100 bushels cost, then? 

2. At 25 cents a peck, what will 2 pecks of salt cost.? 
9Vill 4 pecks cost? W^ill 8 pecks cost? How much is J 
4* 8 ? How iiuich is \ of 16 ? Will 1() pecks cost, then ? 
low much is \ of 20? Will 20 pecks co^Jt, then? How 

• auch is i of 400 ? Will 4C0 pecks cost, then ? 
, 3. What will 2 oranges cost, at 12^ cents apiece ? WIT! 
I oranges? Will 8 orang-os? Will 16 orcircs? How- 
much is I of 16? How much ic \ of 94? WHmt will 24 
oranges cost, then ? How much is \ of 80 ? Will 8() ' 
•range- "rost, tlien? 

4. A ii conts a pint, what will 2 pints of ale cost ? Whed 
will 4 » ti cost ? 8 pints ? 16 pints ? How much is ^ 
^ 10 Sv.! w much IS i^ of 32 ? Will 32 pints cost ih«B f 
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Q. What part of a dollar is 50 cenu T 

A. 1. 

Q. Why T 

A. Because 2 times 50 c. are 100 c. = $1 

Q. What part of a dollar is 2S cenia 1 

A. I. 

Q. Why ? 

^. Because 4 times 25 c. are 100 c. = $L 

Q. What arp thi'so pvcii parts called ? 

^. Alicjuot Parts. - 

Q. Wlioii, I hen, oiif number is ccutaiued in aiiotber exactly 2, 3, ♦, 
ice. times, wUm is it chIUmI ? 

A, An AL({a«>t Part 

Q. What is ihu imMliod of iiadiiig the cost of articles, by takhig 
aJi(luot pans, usually called ? 

A. Practice. 

Repeat the Tattle ol the aliquot parts of a dollar. 

CtS. CtS. CtS. • 

50 = i of a 'lollar, becau- 2 X 50 =100 = 

3t3i= i «f. .lollar, becaa« 3 X '^'H=: 100 = 

25 = i of. (lo!J;ir, brcu-e. 4 X -^5 = 100 = 

20 =1 of a dollar, ««*..« 5 X -0 = HM) = 

1GJ= I of a dollar, bccuu« G X JOg = U)l) = 

12^= I of a dollar, becau« 8 X l-ii= 11K) = 

10 = xV "'• 'J^^JI^r, i..cnu« 10 X lO" = 100 = 

6^ = -rff of a dolj.'ir, i«cuu«, 10 X 0| = IO(ic=: 

^ = jV »f » dollar, becu^ 20 X 5 = 100 = t 



RULE, 



pan 



Q. From the ilhistrat!ons now |^iv<»n, what apponn to he 8 <c 
H.U: '.f^r calrulating the cvst of ariictoa, when the pncc is an aliquot 
of a dollar? 

A. Divide ihe number of gallons, yards, &«. 
6y the number of afuiuot parts which it takes of 
the price to make a dollar. 

Q. What will the (fuotieni l>e ? 

A, The answer, in dollars. 

Q. For exaraplft, what would vou divide by, wnen thi^^ice is A 
•enu ? 33} cents 7 25 cents t 20 cents 7 1^| cenU T- It^ mmm f 
10 teats t 6i rratM 7 6 ceuU 7 r^^^^T^ 
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i ARITHMETIC 

Exercises for the Slate. 

1. What will 9G0010 yards of cloth cost, at 1!^ cents «7trd? 
OPERATION. .J?; §°^ ^ you get the di. 

A. 1% cents SB | of a ddla& 
Q. How do 3FOU obtain the 

25 cents in the answer ? 
A. I annex 2 ciphers for 

cents, and continue dividing. 

2. What cost 2G40 bushels of rye. at 50 cents a bushel ? A, 
$1320. 

3. At 25 cents a bushel, what will 4680 1r sheis of potatoes 
cost ?-l 170. Will 3600 bushels cost .>>900. tVUl 4200 bust^ls 
cost.?-1050. A, $3120. 

4. At 6| cents, or iV of a dollar, what will 6400 yards of taps 



8)360010,00 

• 45001,25, Ans. 



cost .MOO. Will 32000 yards .?-2000. WiU 128000 yards ?- 
8000. A. $10400. ^' V ^ / 

5. What will 2700 yards of ribbojjt -post, at 12^ cents a 
yard P-33750. Will 5400* yards F-675.''' Will 1080 yards ?-135 



A. $1147,50. 

6. What will 42124 oranges cost, at 5 cents, or -Jxs of a doUar, 
apiece .? A. $2106,20. 

7. What will be the cost of 1200 yards of cloth, at 50 cents a 
yard .^600. At 33^ cents a yard .'-400. At 25 cents a yard > 
300. At 20 cents a yard ?-240. At 12^ cents a yard ?-150 
At 61 cents a yard i>-75. A. $1765. 

8. At 1(^ cents a pint, what will 2700 pints of brandy 
cost .M50. At 10 cents a pint, what will 5400 pints cost .'-540. 
A. $990. 

9. What will 36002 bushels of salt cost, at $l;12i, or 1) of a 
4oUar, a bushel.' At $2,25 a bushel .' 

OPERATIONS. 
•>$36002=scostat$labushel. 4)36002 
4500,25=costat$,12j|aba. 2 

$40502,25 Ans, 72004=eost at $2. 

9060,50=oostat25e. 

jfiis. $81004,50=«co6tat$2^ 

10. What wUl 3700 acres of land cost, at $12,25 ($12^) an 
acre ?-45325. What will 3700 acres, at $15,^ {^l^ ) an acre ^ 
§7350. A, $1026,75. 

11. What wiU 27000 yards of broadcloth cost, at $3,50 ($3^) 
a yard .'-04500. At $2,33^ ($2^) a yard?-63000. At $1,1^2^ 
($1i) a yard .'-30375. At $4,06^ ($4Vtt) »yard?*109(JB75a 
At $1,05 ($l3V) » yard .'^28350. A. 325U12g504., 
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iiue^ions, involvifig the Principles of the foregoiag 
RuUs. 

1. A man bought a farm for thirty-six hundred dxiilarSy and 
BtoeK for Uie some to the amount of »'ven hun^.ed and twentj 
dollars ; what did both cost ? and how murl* did one cost more 
than the other ? J}. Both, $4:J2J , the farm, f '2rt80 the most. 

2. What is the amount of the following: nuinbern, viz., ten, 
thirty, one million, twenty-s<z thousand, one hundred and one ^ 
Ji. 102()141. 

3. If the minuend be 2G002, and the subtrahend 101, what it 
the remainder r-251)01. If the subtrahend be GJl, and the re- 
waindnr r>u25, what is the minuend ?-o()2U. A. 81527. 

4. i£ the multiplicand be 42'JO, and tlie multiplier 48, what is 
tlie product ?-2016i}0. If the product be 201(500, and the multi-r 
plicand 4200, what is the muiliplier ?-4rf. A. 201 ()4d. 

5. If the divisor be 25, and the dividend 5025, what is the 
quotient ?-201. If the quotient be 201 , and the divisor 25, what 
is the dividend P-5025. If the quotient be 201,'and tjie dividend 
5025, what is the divisor ?-25. Ji. 5251. 

6. If the sum of two ^uiubers be 1800, and the gteater 1000, 
what is tlie less ?-800. ;4f the less be 120. and the sum 1320, 
wkit is the greater?-] 200. .7 2000. 

77r 2700342 -|- 72 + 3 -f 1 = Sns. 2700418. 

8. 3678fh5437 — 72591= ^/w. 3(>7b22d46. 

9. 25432 X (57345 = ^7«?. 1712718040. 
10. 360042 i 8542 = j3/i5. 42^11 |. 

il. Z-ao^o^fto^LiJLJ.^,^^. QOOOOOOgVaV^. ^ 

12. Bou^iit 18 barrels of potatoes, each containing 3 bushels 
at 25 cents a bushel ;. what did the .\¥hble cost ? A. $13,50. 

13. A farmer sol4 30 bushels of rye, at 87 cents a bushel ; 30 
bushels of corn, at 53 cents a bushel ; 8 bushels cf white beans, 
at $1,25 a bushel ; two yoke of oxen, at |;G2 a yoke ; 10 calves, 
at $4 apiec^; and 15 barrels of cider, at $2,37.^ a twirrel; what 
was the amount of the whole .' A. $251,025. 

14. A merchant, failinj^ in trade, has on hand goods to the 
amount of $4800, and his borrowed money is $2400 ; the re- 
mainder, after paying his boirowed money, is lo be equally 
divided among 121 creditors ; how much will ifi-Jx receive i 

A, f 19f H- 

15. A grocer bought 4 loads of wood, at $2,2*') a load-9 ; 8 
bushel*; of rye, at $,60* a busheI-4 j 30 pound of butter, ai 
12i cents a ponnd-375j 34U poujids of cheese, at j64 eebta> 
nound-2i25 ; for whieh he paid 5 barrels of fl -ur, *MjlO^ « 
iarrel-3125: 35 pounds of sugar, at 8^ cents a p »ijnd-2975; ti 
^ons of molasses, at 25 cents a galloii-75; lol/oshels of sab, 
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TO ARITHMETIC. 

at $l,12i a baflhei-iaSTS; what i^ the balance between Uw 
articles bought and sold ? A, $13,85. 

L6. What will be the price of 4 bales of goods, each bale eon 
taining 60 pieces, and each piece 49 yards^ at 37jk cents a yard r 
Ji. $4410. 

17. How many oranges, at 2 cents apiece, can be bought for 
4 cents? For {Tx'i, or 200 cents? .3. 102. For $8000? Foi 
$10000? Jl. 930000. 

1 d. How many yards of cloth, at $2 a yard, may be bought for 
4 barrels of cider, at $3 a barrel ? For 8 barrels ? A. 18. For 
28 barrels ? For 50 barrels ? ^, 117. 

19. How inuny gallons of molasses, at 23 cents a gallon, may 
be had for GO t usliels of oats, at 46 cents a bushel ? At 69 cents 
a bushel? -tf. 300 gallons. 



FARMERS' BILLS. 

Mr. George Stimpso7i 

To Rufus Paywell, . • . . Dtu 
l»2S. 
J me 5. To 8 barrels Cider, at $2,12^ a barrel, $17,00 

•• 8. To 6 bushels Corn, « ,58 a bushel, 3,48 

$20,48 
July 16, 1828. Received payment, 

Rufus PayweU. 



^:y']i\ tho JTijf, such exampios as the two following have the fereral 
rricc!) curried ou :, which renders the iDS])oction of a^iy erroaeous procosn ex* 
caed n^ly easy. 

Mr. Chaurxey AckLcy . 

To auaits Thomas, . . . Da. 

1828. 

June 8. To^ Morino Slioep, at $6 a head, 

" 18. To. 5 Calves, « 2,1 2.^" " 

July I. T •; >0 pounds Ch.-ese, " ,06l'< pound, 

" 12. To IS " Veal, « .O^"' " " 

Oct 15 T^ 'S' « Civ-r-Si-ed," ,0:J " « 

-• 18. v.. ' ' 1 iMlieis Oats, " ,27^ '< bushel, 

•« 9^y To .7 ' ' Corn, »* ,75 « " 



$210,61 ,i. 
W11-. 15, 1828. ReeeiTed payi.>ent, 

Chmiu Thomtu 
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REDUCIIOW. n 

MERCHANT'S BILL.. 

Boston, December IS, IdOb, 
Mr. Ptter Careful 

Bought of Stephen J^Urusi^ 
3800 yards Calico, ' at f ,17} a ya^d, '' 

3U0 bales Cotton Cloth, each bale 60 

pieces, each piece 24 yds., " ,10$ " ' ** 
40 pieces blue Broadcloth, each 37 

yards, «i 4,62^ " " 

400 yards Carpeting, " l,lo " « 

200 pieces Rankin, each 42 yards, « ,39 " « 



$ll3()5I,f.O 
— , Ueceived payment, 

"~ For Stephen Notrust, 

John Stimjjson 



REDUCTION. 

If XXIX. WINE MEASURE. 

Repeat the 

TABLE. 

4 gills (gi.) . . . . m«j« . , . 1 phit, <(cn pt, 

2 pints ...... make ... 1 quart, . . . •i.'n m. 

4 quarts ir.ake . . . 1 gallon, . . . iijn gaL 

r5ij- oallons make ... 1 barrel, . . . •tyo bl. 

4^ gallons ..... moke ... 1 tierce, . . . tjya tier. 

r/ii ^ ilioiiy*' make ... 1 hor^shead, . ri»n hlid. 

':) hoTslieads . . . mako ... I pipe, .... •i<ra p. 

'2 pipes mi.ke ... 1 tun, . . . . si;pi T. 

1. At 2 coiils a gi'.l, what will 1 pint of mohissos cost? 
What will 2 pints ? 4 fints ? 5 pint.s ? G pints ? 8 plcu ? 
1 pints ? ri pint5 ? t:0 pint'? ? 50 pintd ? 100 pints .- 

:i. xVt 21 cts. r. gnilon, what will I qt. oi! '»'0 co>i{ ? What 
will 2 qts. ? ij a 2f.Tllon? How mtir.h will 48 cents t.:/? 
v\ itl fiO cts.? V/Ul 72 cts.? Will \U0 eta. r W^iii J5U c . i' 
Will JdCcts.? 

3. When ram is a 'lollar c gallon, what is a U^i:^' v/otj . i* 

* Kogfhoadi contoinitg liqaon, molatbea, &o» ■!• tif '^ - •^*;'":'.-'-. 'J^ 
ffeBerai'jr •accediaff lOO gallon*. 
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73 ARITHMETIC. 

What is a hogshead worth? What is ^ of a hogshead 
worth? (A hpgshead is divided into 63 parts, or galloiiis j 
therefore 1 gallon is ^^.] What is ^r ^^ ? f J .^ 

4. At a dollar a ga^on, how many quarts wih oC ccnta 
buy? W^ill $2? Will $^^,25? Will $8? Will S^r^O? 
Will $4? Will $6? Will $10? Will $20? WUl $:iO? 

5. At $100 a hogshead, what will 2 pipes of Ty<rj2 Cubt ? 
What will 3 pipes ? 4 pipes ? C pipes ? 1 tun? 3 tuns ? 
4 tuns ? 

6. How many gills in 4 pints ?- In 2 quarts ? In 3 qts. r 
In 4 qts.? In 6 qts.? In 12 qts.? In 20 qts.? 

Q. From what you have now been doing; for what purposes would 
yttt Infer that this measure is used ? 

A, To measure wine, spirits, vinegar, oil, ciderp 
honey, mead, &c. 

Q. What are the denominations of tins measure 7 

A, Gills, pints, quarts, gallorfs, barrels, tierces, 
hogsheads, pipes, and tuns. 

A*ot«. — The wine gallon contains 231 solid inches, and is in the saine pro- 
portion to the ale gallon ot 2b2 t^olid inches, as the {lound Troy is to the pound 
avoirdupois. 

Exercises for the Slate, ^ 

1. In 4 pints how many gills ? In 20 pints how many gills ? 
Ji. 90 ffills. 

2. How many pints in 16 gills? In 80 gills? .^. 24 pints. 

3. How many pints in 2 quarts? In 480 quarts? ^. 9C4 
pints. 

* 4. How many quarts in 4 pints ? In 960 pts. ? ^. 482 qts. 

5. In 2 hogsheads how many gallons ? In 4137 hhds. ? A, 
260757 gallons. 



ALE OR BEER MEASURE. 

Repeat the 

TABX.E. 

2 pints nuJM . . « 1 quart, • • « . «ir« qt 

4 quarts •••••. maica ... I gallon, • • . sigii gal. 

30 gallons nttto ... 1 barrel, . * , B\gn bar. 

Q I gulioiss mate ... 1 hogshead . . iiffn hhc 

L Jiiws? ' my pints m 2 quarts r In 6 qts. ? In 10 qts.? 
I .V .;^ In 200 qts.? In 600 qts.? 
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REDUCTiOW. 73 

S. Hov many quarts m 8 pints? In 10 pints? In 12 
fttntsr IndOpuiU? 

3. What will 1 gallon of beer cost, at 2 cents a quart? 
What will 2 gallons? What will 4 gallons? Will5 gallon*? 



Q. From these examples; wh«t would you infer is the use of this 

■leasure? 

A. To measure ale, beer, and milk. 

Q. What are the denominations of this measure 7 

A. Pints, quarts, gallons, barrels, and hogsheads 

JVW«. — A gallon, beer mewure, contains 2B2 cubic inches 

ETxrctsesfor the Slate. 

6. How many pints in 2 quarts ? In 3600 qts. ? A, 7204 
pints. 

7. How many quarts in 4 pints ? In 7200 pts. ? A, 3C03 
qnarts. 

8. Uow many gallons in 2 barrels ? In 620 bar. ? Ji. 22303 
gallons. 



CLOTH MEASURE. 



\ 



Repeat the 

TABLE. 

2^ inches (in.) . main . . 1 nail, agn na. 

4 nails make . , 1 quarter of a yd., ii^n qr. 

4 quarters .... make . . 1 yard, ^gn yd. 

3 quarters * . . mam . . 1 VA\ Flemish, . . aign E. PL 

5 quarters . . . maiw . . 1 Ell English, , . ai?»i E. E. 

6 quarters . . . make . . 1 Ell French,. . . ngo E. Fr. 

1 . How many nails in 2 qrs. ? In 4 qrs. ? In 8 ? In 10 ? 
In 11? In 12? In 15? 

2. How inariy quarters in 1 yard? In i a yard? In J4 
yds. ? In 2 yds. ? In 5 yds. ? In 7 yds. ? In i) yd.s. ? In 
12 yds.? In 20 yds.? In IW yds. ? 

3. At 2 cents ?, quarter, whai will 1 yard of c^oth cost? 
A a vd.? U yn.? 2 yda.? 5 yds.? 7 yds.? U yds.? 
12y.Is.? iOOyd.^? 

4. lIowmanv()nartersin2c!]s FI'fi7n>fi? 3? 5? 7? 9? 
11? 12? 15? 20? 

5. How many quarters in 3 ells Enj^Mi? -5? 6? 8? 10? 
11? 20? 
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74 ARITHMETIC. 

6. How many quarters in 5 ells French? 7? 9? 11? 
12? 15? 20? 

7. If i of a yard of cloth cost 10 cts., what cost § ? f ? 

i? t? f? t? 1*? If? li? 1*? i£? a? 3> 

6? 8? 10? 

8. If I of a yard of tape cost 5 cents, what will 1 yd. cost ? 
What will 2 ells Flemish ? 3 ells English ? 4 ells French ? 



Q. From what you have now been doings, for what purposes woa«<i 
you infer that this measure is used ? 

A, To measure all kinds of cloth. 

Q. What are the denominations of this measure 7 

A. Inches, nails, quarters, yards, and ells. 

Exercises for the Slate. 

9. How. many quarters in 2 yards ? In 26872 yds ? 

A. 107496 qrs 

10. How many yards in 8 quarters ? In 107488 qrs. ? 

A. 2G874 yds 

11. How many nails in 3 quarters .? In 42000 qrs. ? 

A. 168012 na 
13. How many quarters m 12 nails > In 168000 na. ? 

A. 42003 qrs. 



DRY MEASURE. 

Repeat the 

TABL.E. 

. 2 pints (pt.) . . . . Bttta . . . 1 quart, ai^ qt. 

9 quarts make ... 1 peck, iipi pk 

4 pecks mate ... 1 bushcl, .... tiffD bu. 

How many bushels make a chaldron ? •^. 36. 

1. How many pints in 4 qts.? !n '3? 7? 9? 10? 50? 
100? 200.?. 

2. How many quarts in 2 pecks ? In 3? 4? 5? 6? 7> 
8? 10? 12? 

a If you give 5 cents for 1 quart of flax-seed, what will 
8 pecks cost ? 3 pecks ? What will | of a peck ? | ? f .* 
I? i? I? i? I? How much will 10 cents buy ? 15 
cts.? 20ct9.? 25 cts.? ^cts.? 40 cts.? 

4. How many pecks in 3 bushels? In 4? In6? In 10? 
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RiVDUCTlON. 75 

(nisi? In 15? In 20? IndO? In 40? In 50? In GO. 

In 70? In 80? InJK)? Ih 100? 

5. At 10 cts. a peck, what wiU a bushel of salt cost ? 
WhatwUUofabu.? iofabu.? 2bu.? 3bu.? 4bu.? 
tibu.? 10 bu.? 

6. At 40 cts. a bushel, how much rye can you buy for 20 
rts. ? For 30 cts. ? For (K) cts. ? For 70 cts. ? For 80 cts ? 
''•"or KH) cts. ? For 120 cts,? For 160 cts.? For 300 cts.? 



'Q. From what joa have now been doing, for what parposes wou.d 
ou infer that this measure is used ? 

A. To measure corn, seeds, roots, fruits, salt, 
oysters, coals, &c. 

Q. "What are the denominations of this measure T 

A. Pints, quarts, pecks, bushels, and chaldrons. 

Exercises for the Slate. 

13. How many pints in 3 quarts ? In 321 qts. ? Jl. 648 pts. 

14. How many quarts in 6 pints ? In VZSA pts. ? A. 64o qts. 

15. How many pecks in 2 bushels .' In 32 bu. ? A. ISO phs. 



TROY WEIGHT. 



Repeat the 

TABLE. 

24 grains (gr.) . . . make ... 1 pennyweight, ■iri pwt. 

20 pennyweights . . make ... 1 ounce, ifo oz. 

12 ounces main ... 1 pound, . . . •len lb. 

J How many grains are there in two pennyweighta ? 

2. What are 2 pennyweights of gold worth, if 1 grain is 
worth 2 cents? 

3. How many pennyweights in 5 ounces? In 10? In 12? 

4. You carry 2 ounces of old gold to a goulsmitli, and Jie 
agrees to give you 10 cts. a pennyweight fbr it ; how much 
will the 2 ounces come to? Will 3 02.? WiIi4oz.? Will 
5 oz.? 

5. How many ounces in 2 pounds ? In 3 pounds ? In 4 
pounds ? In 5 pounds ? In 6 pounds ? In 7 pounds ? In 

pounds ? In 12 pounds ? 

6. What will a silver cup come to, that weighs 2 pounc*>\ 
if you get 1 dollar an ounce for it? If you get 2 dole. ? 3 
4i(df.? 4 dels.? Sdols.? 
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76 , arithmetic: 

Q. How is the fineness of gold ezpiesMd T 

A. In carats. 

Q. How many carats make an ounce T 

A. 22. ■ 

Q. How many parts is an ounce of siBmt divided inlef 

A. 20. 

Q. What are the parts ca1]ed ? 

A. Pennyweights. 

Q. How many carats fine is such gold as will abidis the ffra inthevl 
koss accounted ? 

A. 24. 

Q How many ounces are there in a pound of silver, that loses 
nothing in trial T 

A. 12 

Q. Wliat IS that base metaT^ which is sometimes mixed with gold 
or silver, called 7 

A. Alloy. 

Q. From what )'ou have now been doing* for what purposes would 
you infer thai this weight is used ? 

A. To weigh jewels, gold, silver, coin, bread 
and liquors.* 

Q. What are the denominations of this weight 7 

A. Grains, pennyweights, ounces, and pounds. 

Exercises for the Slate, 

16. In 2 pounds how many ounces ? In 4200 pounds ? 

J. 50424 02. 

17. In ^ ounces how many pounds ? In 120000 ounces ? 

,.tf. 10002 lbs. 
IS. How many grains in 4 pounds? la 3600 pounds? 

w?. 2U750040 gf . 

AVOIRDUPOIS WEIGHT. 

Repeat the 

TABLE. 

IG drams (dr.) , , . mak« 1 ounce, tign oz. 

iO ounces make I pound,t •jgn lb. 

'2Ti pounds main 1 quarter of a huH- ) 

iired weight, ] "^ ^^' 
4 quarters . , . . make 1 hjiiidred weight, . wign cwu 
^*{j Inuiclreil weight . mate I ton, rign T. 

* A poaiul avoirdupois is heavier "than a pound Troy, but an mmce Troy to 
mtviar than an onnco avoirdupois. 

♦ Tfcii pcHind avoirdupois »■ •(jt»o1 to 14 a«. 11 pwt V^ crMns Tf«y. 
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1. How many ounces in 2 pounds ? In 3 ? In 4 ? In 5 ? 

2. At 2 cents an ounce, what will 2 lbs. of tea cost ? WiU 
*lbs.? WiU41b8.? Will 5 lbs.? 

3. How many pounds in 2 qrs. ? In 3 qrs. ? In 4 qrs. ? 

4. Wiiat wiU 2 quarters of raisins come to, at lU cts. a 
poond ? What will 3 rrs. ? What will 4 qrd. ? 

5. If yon give 2 dollars for 1 qr. of flour, what m*jst yoik 
pay for 14 lbs. ? For 7 lbs. ? For bi lbs. ? 

6. How many quarters in 2 cwt. ? In 4 cwt. ? In 5 cwL' 
In 6 cwt. ? In 8 cwt ? In 12 cwt ? In 15 cwt ? In 20 
fwt? In 30 cwt? 

7. At $1 a quarter, what will 2 c^vt of sugar cost ? Wli* 
4 cwt? Wilis? WillG? Will 8? WilllO? W.ai5? 
Will 20? WiU 30? 

8. How many hundred weight in 2 tons ? How m^ny in 
3 'X>ns ? In 4 tons ? In 5 tons ? In G tons ? In & tons? 
In 10 tons? 

9. You buy 2 tons of hay, and pay 1 dollar a cwt for it j 
what will it come to? What will 3 tons? What will 4 
tons ? What will 5 tons ? What will G tons ? . What wi!1 
etons? W^hat will 10 Ions? What ^v ill ^ of a ton : What 
wDl i of a ton ? What will gVj ? (A ton is divi'Iod into 21 
cwt or 20 parts • therefore g-V isf" 1 cwt) What will ^\ ••' 

^? /<r? i'U i'i? 

10. What will rrV of a quarter of cofTee come to, at 1 1 c*s 
a pound? What will j\? /y? ^^? ^^? ^%7 What 
>viU3poimds? 5? 7? 0? 10? 



Q. From what yon have now been (iuui^, for vi hnt purposes would 
foa infer ihal this \voii;ht is usod ? 

A. To weigh uU coarse '^oods, tnat lire subject 
to vvasie, such as hiiy, Hour, &,c., und all metala 
except gold and siXver. 

Q. What are tho dcnoniiJKilirns of this wri;;hl? 

- A, Drams, ounces, pounds, quarters, liundied* 
and tons. 

Kxcrchesjor the Slat". 

19. ITcw ma^j hundred weight in 2 tons.-* In 28:32 ton»* 
/I. WKWO cwt. 

2(). How many ounc?3 in 2 pounds? In 1(>»000 iioitidi' 
vJ. 1GCJ032OZ. 
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W AElTHMETtC. 

21. In 8 quarters how many hundred weight? In 240 <u«. * 
j». Ol cwt 

22. In 1 hundred weight how many quarters? ^. 4 qrs. la 
4 qrs. how many pounds ? *^. 112. 

^ote ^liy the last example it appears, that 112 pounda make 1 handreW 
weight ; but in our popitloua tuwiui, cspocitdly seaports, traders buy and ■•M 
b> (he lOU puuiids. 



APOTHECARIES' WEIGHT. 

Repeat the 

TABLE. 

W grains (gr.) . main ... I scruple, . . . . iigQ 3. 

3 scruples . . . make ... 1 draiH Blgu 5. 

>^ drams make ... 1 ounce, . . . . iign g. 

12 ounces make ... 1 pound, . . . . df n !b 



•Q. Wlial is the use of this weight ] 

A. By it apothecaries compound their medicines 

Q. Do they buy and sell by tliis weight 7 

/4. They buy and sell by avoirdupois weight. 

i2> What are the dcnomiualioris of this weight ? 

A. Grains, scruples, drams, ounces, and pounds 

Exercises for the Slate, 

23. How many drams in 2 ounces ? In 4360 ounces .'' A 
US\)6 drams, 

24. How many ounces '9n. 16 drams? In 64Q4 drams? A 
810 ounces. 



LONG MEASURE. 

Repeat tlie 

TABLE. 

3 barley corns (b. c.) make . 1 inrh, .ign in. 

12 inches make . 1 foot, agn ft, 

3 feet make . 1 yard, n^ yd 

5j yards \^ . „ua . 1 rod, pole or perch rd. 

40 rods ", , Qtake . 1 furlong,. . . . ai^ fur 

8 furlongs mak« . 1 mile aip» ra, 

^ miles make . 1 league, .... nt^n lea 

Ii9^ statute miles, . . . make . 1 degree on the earthy ^ 

^iiO degree, the circumference of the ear4h 
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REDUCTION. W 

I. If a man travel one furlcng in 5 minutcp, how fiir can 
he go in 10 minutes ' In 15 ? In i^O ? in 30 ? 

'-i How many barley corns in 2 inches **' la 3 ? In 4 ' 
ln5? In6? In7? In8? In 9? Ih 20 ? 

% How many mches are 6 barley corns? Are 12? An 
15? Are 18? Are 21 ? Are 24 ? Are 27? Are 60? 

4. How many ii'.chus m 3 feet ? In 5 feet? In VI feet ? 

5. How mar.y *o<I.s is 1 fuHong ? Are 2 ? Are 4 ? Are fi r 
0. How many furlongs ip 60 roJb ' In IfJO ? In 240 ? 

7. How many furlongs are there in 2 n.ilea ? in 3 ? In 
4? In 6? In 7? In 8? \ud? 

8. How many miles in lo forlongs ? in 24 ? In 32 ? In 
48? In 56? 

9. How much is J of a mile ? la f ? Is f ? T? |? It 
i? Isi-? Jsf? 

10. If you travel a mi]e in 16 minutes, how much tinw 
will it take to travel ^ of a mile ? How much f ? £ ' J ? 
5 ? 1 furlong ^ 4 furlongs ? 16 furlongs ? 



Q. AVhat is the use of long" measure ? 

-4. T^ iDeasure length only. 

Q. What is tne use of the league ? 

J[. Distances at sea are measured by it. 

Q, What are the denominations of tJiis measure ? 

A* Barley corns, inches, feet, yards, rods, fiif- 
longs, miles, leagues and degrees. 

Exercises far the Slate, 

25. How many fiirlongs in 2 miles ? In 36784 miles * 
£. 214288 fur. 
- 26. How many furlongs in 8^^ rods? In G273G0 rods' 
A. 15686 fur. 

27. In 3 rods how many yardvs ? In 11010 rods? (To mul- 
tiply by 5i, 8|, &.C., consult ^ XXVH.) A. 605<)(;. 

28. In 11 yards how many rods? A» 2 rods. In (J(S yards 
how many rods? We e?.nnot easily divide (j^ by C».\, but w< 
may multiply 66 by 2, makin<r ]!^*2 ha'f yards, wliich we cai 
divide by 11, the half yards in 5A ; thus, 60 X *J-= ri2 -^11 = 12 
rods, 4't«. H^nce, to divide by ;'i, iOv, ^e., we need only 
biJng the div'.iar into halves, quartern, *Src,, Also the dmdena 
into the same, an.* the quotient will be the answer. 

29. In 132 yards how many ^ods ? In 4^ yards ? A. 70S rod* 

30. How many barlev rofas in 2 inches 2 In 278365 inches * 
g 835101. 
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LAND OR SQUARE MEASURE 

Repeat the < 

TABLE. 

144 square inches . . . mdte ..,».. I squai^e foot 
9 square feet .... n»k« ...... 1 square yard 

^sreLit'"}— • '^'^^^- 

40 square rods . . . ii»i» 1 squai:e rood. 

4 square roodd . . . n»ke 1 square acre. 

C40 square acres . . .. make 1 square mile 

1. How many square inches in 2 square feet.^ 

2. How many square feet in Ssruare yards? In 4? In 
.5? In6? In7? In 8 ^ In«/ In 10? Inll? In 12? 
In 20? In 30? In 40? T:, 50? In(>0? 

3. How many square yards in S6 square feet ? In 45 ? 
In 54? In();i? In 72? In8»? In 90? In 180? In 
270? In 300? In 4.50? In 540? 

4. How many square rods in 2 square roods ^ In 3? In 
4? InG? In 8? 

5. How many square roods in 80 square rods? In 120? 
In 160? In 240? 

6. At a dollar a square rod, what will 2 square roods come 
lo? What will 3? 4? How many rods can you buy for 
120 dollarr? For l()0 dollars? For 240 dollars? For 
320 dollars? For 400 dollars? For 40 dollars? For 20 
dollars ? For 10 dollars ? What would j\j of a rood come 

to? ^0? i%? iV tV? *»? J? -18? i? 



Q. \\niat is thn use of tlis measure ? 

A. To measure leiii^tli and breadth only. 

Q. What are ijie (UMiouiiii.ilioiis o( this in::os«!re ? 

A, Inches, feet, yards, rods, roods, acres, and 
miles. 

Ejrrcises for the Slafe. 

?>l. In 2 sq^ir-rc roods how many squaie rocs f in 450 pquaro 
poods? ^. lr';''H.r» rods. 

^2. How iii.ny square acre^ in 2 sq'.^ire miles? In 234!? 
•Q-ire miLw? Jt. l'AH)\(\') s<]. k. 

'S.\. Hlow w.any square yards in 4 square rods? In lOSTCO 
•quarerods? .^\ 5rC)»k')*JK 
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^Jti^ UE CUBIC ItU^ASVftS. 

HepoatUie 

TAIILR 

1728 soTid inches b 

49 feet of round timber^ c: i 

50 feet of ije\7ii timber, J ■ 

mo, 

27 solid feef 

128* solid feet, or 8 feet long, ) 
4 wide, and 4 high, ) ' 

1. What will a parcel of wood come to* which is 8 feet 
long, 4 l^el high, and 4 wide, at tlie rate of D dollars a <:o; J? 

2. If you pay 80 dollara for a ion of round timber, what 
nill (^0 feet come to ? What will 120 feet come to ? 



1 solid foot 
1 ton^ or load 

1 solid yard. 
1 cord of wood 



Q What .'S the use of ihis measure ? 

A. To mea>=ure length, breadth, and depth. 

Q. \Viiat are the decHniiiatiojis of this measure ? 

A. Inches, fe H, yards, tons, and cords. 

Kxercises for the Slate, 

31. In 2 cords of wood, how many solid feet? In 28 cord? f 
JS. 3S40 feet. 

35. How manv solid iiiches m 2 solid feet.' I'l JiBOO solid 
«eet? ^. 484ieob solid niche? 

HG. Mow many solid feet .n 345600 solid inches? in 69:»200 
•d 'd mches ? .4. COO solid feet. 



TIME. 
Repeal the 

TABLJB. 
68 seronds (s,) mate 

6§. minutes make 

24 hours , . ■»!» 

305^ days ......./.. bmin 

lOP yeais . » • . • . . . ii»te 
j3Uo^ 

7 days ••••*••• . nnln 

4 weeks ....... « mam 

13 moi^ths, 1 day, 6 hours, maiM 
12 calendar montba ....««• 



1 minute, . 
1 hour, . , 
1 day, . ^ . 
I year, 
1 century, . 



alga h. 

Mgn d 

•i«n yr 

«iga ceo 



1 week, . . risii w 
1 month, , it«B mok 
1 Julif.n year. 
1 year, ." . «« v» 
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m ARITHMETIC. 

1. It a man earn a dJIar a day, how much wDl he earn m 
« wuelis? In 5 weeks? In 7? In 9? In 20? In 40? 
m 1 of a week ? In ^ ? In f ? In f ? How many week* 
could you hire him for $7? For 14? For 28? 

2. A boy is to have $2 a week in a store ; how much must 
Uie merchant pay him for one month's time ? For 2 ? For 
5 ? For 10 ? How long must he stay to come to 8 dollars ? 
To 32? To 40? To 80? 

3. If a man has $12 a month, what will two months' work 
come to? What will 4? What will 5? What will 7? 
What will 9? What will 1 year ? 2 years? i^ of a month? 

1^? A? if? 

4. How many seconds in 2 hours? In 3? In 4? In 5 ' 

In 6? 

5. If a watch click once in one second of time, ho# many 
umes will it click in two minutes? In 3? In 4? Jz 5? 
In 6? How many times in ^ of an hour ? In f J? tn ^ ? 

t>. How many minutes are there in 1 hour? In J an hour? 
\n i? In f ? In M? In U? In U? In 2? In 4? 
lulO? 

7. How many hours in 2 days? In 3? In i? lu i? 
In A? In 3^? In if? 

8. How many days in 2 weeks ? In 4 weeks ? In 6 ? f n 
6? In 12? In 20? In 30? 

9. How many weeks in 2 months ? In 3 ? In 4 ? In !S ? 
In 6? In 7? In 8? In 9? In 10? In 20? In 50? 
fnlOO? -* 

|k JO: How many montlis in 8 weeks? In 12? In 201 
" In 40? 

'**' 11. How many calendar months in 2 \'ears? In 4? In 77 

In 12? 

12. How many years are there in 24 calendar months ? 
Ill 48? In Hi? In 144? 

13. If ofnmn have 1 dollar for ^j of f* yr^ar, what will A 
teome to ? What will 1 year com*e to ? How loner coiilu 
rou lia vc hhn for () dollars ? For 12 ? For 24 ? For 36 ? 
For GO? For 144? 

14. If work be a dollar a day, what would a year's wagoi 
•oraeto? What would ^Iy of a year? What^f^.?' Wk£ 
jl^r What,^? WJiatSli?- 



-ii 
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Q. How many da>s are licre in each month 1 

A. Tliirlv J»'.ys hath September, 
April, June, and November, 
February hath twenty-eight, 
And thirty-one the others rate. 

Q. How many days are tliere in January 7 In February 7 In' 
March? In April? In May? In June? In Ju' ' 7 In Augu»lf 
in Seplcmber ? In October ? In November ? In l)ecember ? 

Q. llow many days has February in Bissextile, or Leap Year ? 

A. 29. 

Q. When t\ie year of our Lord can oe divided by 4 without a m 
■lainder, what is the year called ? 

A. Bissextile, or Leap Year. 

Q. What y^. was 1832! 

A. Bis^^Ue. 

Q. Why ?^: 

A. Beccuse 1832 can be divided by 4 withoiK 
a remainder. 

Q. When will the next Leap Year be? 

Q How many days are there in Bissextile or Leap Year T 

A. 366. 

Q,, What are the denominations of this measure 1 

A. Seconds, minutes, hours, days, years, ce» 
turios ; also wqeks and months. 

Exercises for the Slate. 

37. How many hours in IZO minutes ? In 9G03G0 minutwrf 
£. 16008 hours. 

38. How many days hi 4 year8i*-4x365i. In 44 years* 
^. 17532 days. 

39. Reduce 2 weeks to days ; 318 weeks to days. .^ 2^l4i 
days. 



CIRCULAR MOTION, f* 

Q. What is meant by Circular Motion ? f^V^ 

A. The motion of the earth and other plan«lB 
round the sun. 

Q. Wh- 1 is it used for ? 

A. For reckoning latitude and longitude. 
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84 ARlIHMILCVSS. 

Repeat the 

TABLE. 

60 seconds ('') ... m»k» ... I minute, ... aic« '• 

60 minutes wke ... I degree, . . . . d^ ^. 

80 degrees « . . . . maks ... I sign, airi S 

12 signs, or 360 degrees, the whole great circle oi tlw 
Zodiac. 

1. How many secondss are in 3 mimites ? In 6 ? In 10 ' 

2. How many minutes are in 2 degrees ? In 5 ? In 6 i 
In 7? In 9? * 

3. How many degrees in two signs ? In 3 ? In 4 ? In (>? 

4. How many degrees does the sun travel over in on« 
day, or 24 hours ? ^. 360, 



Q. How many decrees does the sun pass over in one day, n i 
reckoning the niglit, when ihe days and nights are of an equal lengiii . 

A. 180. 

Q. How many degrees in one hour 7 

A, 15. 

Q. Why ? 

A, Because the sun travels over the circumfer- 
ence of the earth in 24 hours, he must travel over 
15 degrees in one hour, for 15 times 24 are 360.' 

Q. How man} dejrrees in 2 hours ? In 4 ? In 6 ? In 10 ? In 20 ? 

Q. What is the difference of lime, then, between Loudon (ibfor^h 
which the mi.ritlian runs, and from which lojgitude is generally r )m 
putcd) and Id degrees east of London? 

A, One hour. 

Q. Why? 

A, Because the sun 'travels 15 degrees in on« 
hour. 

Q. What is the difference of time betvK,e« London and 30 degrooi 
west of London ? What 60 degrees ? V/hat 75 degrees ? " 

Q. I'he diflVrencc in distance between Washington in the District 
of Columbia, and IMissouriopolis in Missouri, is 15 degrees 3 what is tbft 
difierenr^} of time between those places ? 

Q* What are the deiiominations of Circular Motion ? 

A. Seconds, minutes^ degrees, signs^ and circlets 

. Exercises for Ike Slate. 
40. How many degrees in 281^8? In 3G02 signs? A. 108101 
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REDUCTION. bb 

41. In 120 mlnntes how maiiydegreesr' In 199000 minatcg^ 
' A. 3202 degrees. 

TABLES OF PARTICULARS. 

Q. How many single things make a dozen? A, 12 

Q. How many dozen a gross? A. 12. 

Q. IIow many dozen a great gross ? .... ^. 144 

Q. IIow many single things a score 1 .... A, 20, 

Q. IIow many score a hundred ?....•.. ^4, 5. 

Q. IIow many sheets make a quire of paper? A. 24. 

Q, IIow many quires make a ream ? , . . . A. 20. 

1 . How many smgle things are in 2 dozen ? In 3 ? In 5 ? 
In 12.? 

2. What will 2 dozen of pearl buttons come to, at 2 cents 
»r jece ? Wliat will 3 dozen ? What 4 ? 

3. Wliat will a great gross of buttons come to, at $ I a 
dozen ? 

4. What will 2 quires of paper come to, if you give 1 
cent for a sheet ? What will 3 quires ? What will 4 quires ? 

5. If you give 20 cents fbr 1 quire of paper, how many ceiitB 
must you pay for 1 ream ? For 2 reams ? 

Q. How many pounds in a barrel of pork ? A . 200. 
Q. How many pounds in a barrel of beef? A. 200. 

6. What will a barrel of pork come to, at 4 cents a 
pound ? 

7. What will 2 barrels of baef come to, at 4 cents a 
jtound ? 

BOOKS. 

Q. When a sheet is folded into 2 leaves, wliat is k 
called? A. Folio. 

Q. When folded into 4 leaves, what is it called ? 

A, Quarto, or 4to. 
Q. When fblded into 8 leaves, what is it called ? 

A, Octavo, or 8vo, 
Q. When folded into 12 leaven, what is it called ? 

A. Duodecimo, or 12" t^ 
Q. When folded into 18 leaves, what is it called ? 

A. 18m« 
8 
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m ARITHMETIC. 

STERLING MONEY. 

Repeat the 



TABLEr 

1 penny, . . r . «(gn ^ 

•iffa £. 



4 farthings (qrs.) . nma ... * |^».<j, . . .■ . 

13 pence make ... 1 shilling, . . . 

20 shillings ..... make ... 1 pound, .... 

1. How many farthinga are there in 2 pence ? In 3 ? 
In 4? In 6? In 8? In la? In 12? In 20.? 

2. How many pence are there in 2 shillings ? In 3 ? In 
5? In 7? 

3. How many shillings are there in 2 pounds? In 3? 
fn 6? 

4. If 1 pair oif gloves is worth 8 pence, how many pence 
are 2 pair worth? 3 pair? 4 pair? 5 pair? 6 pair? 
10 pair? 

5. When a bushel of wheat costs 10 shillings, what will 2 
bushels cost? What will 4 ? What will 6? What will 9? 
What will 12? 

G. If 1 cart cost 1 pound, how many shillings will buy 2 ? 
How many 3 ? How many 4 ? How many 5 ? How many 
I)? How many 12? 

. 7. How many farthings will buy 2 ir:kstnnds, if they cost 
E penny apiece ? How many will buy 3 ? How many will 
buy 4 ? 

JWte. — The characters ased for English money arc £. for lAhra^ the Lathi 
(or pounds ; s. for Salidiy the T4atin for sJiilUngs ; d. i'ov Denarii, the Lathi foi 
peace ; and grs. for QuadruHtes, the Latin for farthings 

A pound sterling is equal to f 4,44| cents, Fed. Money 
An English guinea, " 4,75 cents, " " 
An English shilling " 23 cents, " " 

9 I, Federal Money, is equal to 4s. 6 d, sterling. 

Q. How is 1 farthing sometimes written ? A. i d. 

Q, How are 2 farthings sometimes written ? •^. ^ 'd. 
Q. How are 3 fiurthings sometimes written ? JL i d. 

Exercises for the Slate, 

4S. fiow many Bhillings in 3 poonds? In 4200 ponndii.' 
4. 64000 KhiUini^. 

43. How many }^no9 in 3 shillings? In 2000 «luIliDgif 
«f. JIJSW pence 
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RfiDUCllON 5- 

44. How many farthings in 4 pence? In 2700 pence ^ 
A, lOSlu farthings. 

45. How many pe.:ee in 8 fartiiings.' In G200 forthinge' 
•f . 1&52 pence. 



rUACTICAL APPLICATION OP REDUCTION, 

Involving the RuU, toiih Miscellaneous Examples. 

1. At 20 cents a qilart, what will 2 gallons of nun cost? 
What will 4 gallons ? What wiil 5 gtdlons ? 

2. At $()0 a hogshead, what will 2 pipes of wine come to ? 
What wilf 4 ? What will G ? 

3. How many minutes in 2 hours ? In 4 ? In 6 .^ 

4. How many weeks .in 14 days ? In 21 ? In 49 ? 



Q. AVIiat are such questions as these in 1 

A. Reduction. 

Q. What, then, is liie changing numbers from one denomiization to 
another called 1 

A. Reduction. 

Q. Ill 2 bushels of corn, how many pecks T 

Q. Are 3 \tccks of corn as much as 2 bushel* ? 

Q. Is the value altered, then ? 

Q. Do you multiply or ciiride, to find how many furlongs there ay* 
In 2 miles ? 

Q. When, then, the reduction is performed by multiplication, whal 
M it called ? 

A. Reduction Descending. 

Q, Do vou multiply or divide to iind how many gallons Uicrc are 
fa) 8 quarts ? 

Q. When, then, the reduction is performed by division, what is it 
/ called ? ' 

A. Reduction Ascending, 

* Q. From the preceding remarks, how many kinds of reduction d* 

there appear to be ? mi(\ what are they ? 

A. Two , — Reduction Ascending and Descend- 

RULE. 

7 Q. What do you multip!y 2 furion;^ by, to bring them iato rods I 

^ Q. As a general rule, then, what do you multiply furlougt bvT 

; A. By what makes a furlong. 

Q. >Vbat do you multiply days, bushels, &e. by f 

A 

\ ^tj^^ Digitized by Google 
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ARITHMETIC. 



A. Bushels by what makes a bushel, days by 
what raakes a day, Slc. 

Q. Whal do you divide by to )>ring 8 gills into pints t 
Q. As a general rule, then, what roust you divide gills, minutei, 
qtuirters; &c. i)y ? 

A. Gills by gills, minutes by minutes, quarters 
by quarters, (fee. 

Q. Why do you divide tlins ? 

A, Because 4 gills are equal to 1 pint, 60 
minutes to 1 hour, <fcc. 



Q. What do yoa multiply pounds (money) hy t 

A. Shillings. *- 

Q. What do you multiply shillings by t 

A, Pence. 

Q. Wliat do you multiply days by 7 

A. Hours. * ' 

Q. Wliat do you muUiply by, to bring 25 pounds into fartliinp 1 

A. By 20, 12, and 4. 

Q. How do you bring 40 cvvt. into tons ? 1 cwt. into drams ? 
1 Ion into drams? Dr.im.s into tons? Drams into cwt. ? 1 lb. irto 
grains 1 Grains into pounds ? Ells Flemish iuto nails ? Kails into 
ells Flemish ? Quarters into ells Knglish ? Ells English irto quarters 7 
5 bushels into pints 7 200 pints into bushels 7 SCO degrees into inches 1 
Feet into furlongs 7 5 weeks into seconds 7 Seconds into 'seHs 7 
Years into seconds 7 Seconds into years 7 IIow do you tell t»n«t I 
tun of wme will cost, at G cents a gill 7 

Exercises for the Slate, 
40. At 6 cents a pound, what will 2 qrs. 8 lbs. of sugar cost.^ 
OPERATION. Q. Why do you multiply tlie 2 qrs. by 

qrs. lbs. 28 lbs.? 

A. Because, since it takes 28 pounds 
to make 1 qr., ther6 will of course bo 38 
times as many pounds as quarters ; thai 
is, 28 times the quarters. 

O. What do you do with the 8 lbs. ? 
A. I add it to 56 ^bs., making (54 lbs. 
Q. Why do you multiply the 04 Ibg.by 
6 cents ? 

A, Because every pound of sugar ecft 
6 cents ; that is, 6 times the pounds 



2 8 

28 


5611)8. 
8 lbs. 


04 lbs. 
6 CIS. 


♦ 3,84 Am 
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Prwif of the /(Mrtgoing Exempu. 

47. How many quarters of sugar can you buy for 384 cenUi, 
t 6 cents a pound ? 



OPERATION. 

6 ) 384 

28 )~C4 ( 2qrs. 
5G 



8 lbs. Ans. 2 qrs. 8 lbs. 



Q. Why do you di- 
vide 334 cents by 6 
cents? 

^. Because, sine* 
there ore 6 times as 
many cents as {Munds, 
as often as 6 is con- 
tained in 384, so many 
pounds there will Ve. 
Q. Why do you divide 64 pounds by 2S pounds ? 
*i. Because every 28 pounds make 1 Quarter. 
Q. What, then, appears to be the metliod of proof ? 
^. Reverse the operation ; that is, make the divisors in tlie 
operation tlie multipliers in the proof, and the multiphcrs th* 
divisors. « 

p:^ In examples like the fullowingjwliere more than one operation in a simple 
rule is employed in their solution, their entire work is in!*orted in the Key^ br 
means of si-^ns, indicating the exact process of each, with all their intermodiatii 
results, to the final unc, or answer. Besides, when the question ig at all intri- 
eat9, the reason fur every step in the required operation is fully shOMrn. 



More Exercises for the Slate. 

a kUI , what will 8 pints of rum cost .' .5. $ 1 .60 . 
' gills in 20 pints ? In 40 pints ? ^. 240 gill* 
^ pints in 80 gills ? In 120 ? A. 50 pints. 



48 At 5 cents a ^ 

49. How manv j^ 

50. How many pints in 80' gills .? In 120 .? A. 50 pints. 

51. A merchant sold 5 Jihds. of brandy, at 3 dollars a gallon 
how much did it amount to .=* A. $'J4o. 

52. How many hofrsheads in 126 gallons.' In 945 .' A. 17 
53 At C cents a quart, what will 1 Iihd. of mola.99Cs come to .' 

A. $15,12. 

5^1. xiow many quarts are tliere in 3 hhds. .? In 300? A 
2595G. 

55. iluw many hogsheads are tlicre in 756 qts. ? In 2-^2 qts. ? 
A. 4. 

50. Sold 1 tun of wine, at 5 \U ; what did I iret for il ? 



4. '^•10 j,?0. 



-.^*is, how many 
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90 ARITHMETIC 

62. How many pence in 5 JS. ? Ih 10? A. 3600- 

63. Mow many pounds in 480 d. ? In 1440 d. ? A, 8. 

64. How many farthings in i £. i A, 3840. 

65. At 6 pence per lb., what will two qrs. of rice cost ? A, 335 
^ence. 

66. How many qrs. of rice, at 6 pence per lb., may be bought 
for 3,10 penpe ? Ji, 2 qrs 

. 67. At C- cents a gill, what will 1 tun of wine cost* 
A, $483,^. . 

68. How many tiuis orw'ne.4it 6 cents a giK, may be bought 
fcr Sj48:i,-S^l. A, 1 tan. 

CJ. At 9 pence per quart, what will IC gais 2 qts. of molassec 
<iome to in pence ? A. 51)4 pence. 

70. How many gallons of molasses, at 9 pence per quart, may 
tie. bought for 5{i4 pence ? A, IC gals. 2 qts. 

71. Whi^t is the value of a silver cup, weigliing 10 oz. 5 pwta 
18 grs., at 5 mills per grain.' A. $24,te. 

72. At 5 mills per grain, what will be the weight of a silver 
«up that $'24,(>9 will purchase ? AM) oz. 5 pwLs; 18 grs. 

73. At 12 .cents a pound, what cost 5 cwt. 2 qrs. 18 lbs. of 
sugar ? A, r^'7(i.0d cts. 

/4. How maii^' hunered weight of sugar, at 12 cents per lb., 
T.ay bo ljon*;lit k.r ;f;7(i.<;8.? A. U cwt. 2 qr.s. 1 J ibs. 

75. At I) pence \i\\ iiour, what will 2.yrK. b mo, 3 weeks, G da. 
13 h. Iitbr>r come to iu pence .'' A^- 1^71 s.y). 

7^ How many years' work, at 9 pence per hour, may ba 
f^])lained for Jc"'-i80 jxinjei* J. 2 yr». 6 mo. 3 weeks, da. 
12 h. 

77. At 20 conts a nail, what is llir prlot; uf 4 jds. of clolii f 
A ^\2:ry\. 

78. Ai .':2vj cents a yard, what will 64 nails of cloth cost? 
a. -I;!'* SO. 

7r», A: : £. 2 s. 6^ d. per yard, what will 20 yds. of broadclot7i 
' \sO>t ii. >:-.. .ir;:-- ? ^7. 23iMO. 

:.;0 A I G rr.ii^ a 'pint, what will 20 hu. pks. S-qti. 1 pt. of 
'.'•It-set i! oo.i? .,'?. j;«-77,22. 

81 ^ \'-\\ ir..it.v shiiluigH, at % faraiings a gill, \vill 5 T. x n. 
] Ma. 2 i«T.'-.. •:? cts. I pr. :; a.lls/eost ' A. 1'/'i5 s. 7 l. ^ (^h.^ 

v2. A-, i; yL.iJiJ.js a t,Jiaii.r, how uiuiiy dollars w.ll 8yuy. i ,^-, 
of brQiuV-olii cost? .'Z !l. 

L<1 ;\i. :J ,«t:^rc; a .r-cents?"'' "^' tloilv...i \vili biiy T-O ,-•. ;^ 
2qt5». 



qt5». ? ;.; i; .; j ^. Because every poui*, vf suffar ec«» 
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69. In 86400 graint, how niuiy sera pics, draauii and onnoeif 
Jf . 4320 ficraples, 1440 drama, Im) ouncea. 

90. In 25(i miles, 30 ro6a, how many rods? .f. 81950. 

91. In 81950 rods, how many miles ? A, 250 m. 30 rods. 
'^. In 15 lea. 1 m. 6 fur. 2d rods, 4 yda how many barley 

corns? J?. 890;m4. 

93. In 8JX);^W)4 barley corns, how many leagues ? A. 15 lea. 

1 m. 6 fur. 28 rods, 4 yds. 

94. In 3(>0 clls English, 4 qrs. 2 n. how many nails.' A. 
1804 qrs. 7218 na. 

95. in 72J8 na. how many ells English .? A. 3G0 £. E. 4 K^nk. 

2 na. 

90. In 3000 E. Flemish, how many nails } A. 36000. 
97. In 3«j000 nails, how many E. Flemish ? A. 3000. 
93. In 500 acres, how many roods ^ A. 2t)00. 

99. In 2(XK) roods, liow many acres? A. 500. 

100. In 15 tons of hewn timber, how many solid .ncheur 
A, 129GO00. 

101. Jn 12JG0OO solid inches of hewn timber, how many tons ' 
A. 15. :. 

102. In 20 cords of wood, how many Folid' inches.? A. 
4423(580. * ' . 

103. In 4423C30 solid indies, how many cords of wood? 
A, 20. . 

104. In .500 bushels, 3 pecks, 7 qts. 1 pt. how many T'Ints ? 
A, 3204>3. 

105. In o20G3 pints, how many bushels? A. 500 bu. 3 pks. 
7 qts. 1 pt. 

106. In 20 tuns of wine, how many gills ? A. 1G1280. 

107. In IGlJitJO jnrillp of wine, how many tuns ? A. 20. 

103. In 3{;i) Toirs, ;J<)0 days, 20 honrs, 50 minutes, and 37 
seconds, how iiiJinj' seconds ? A. lJiWii73ir'37. 

,109. In ll;J8(i73J037 seconds, how many years.' A 3G0 yrs 
200 daj^s 20 Iiaurs, 50 minutes, and 37 secouJs. 

>10. lu 8 tiifi-ns of tlie Zodiac, how many seconds.' /^ 
6^4000. f •■ ^ ^ 

111. fji 20 purses, each containing 21 gnineas, how manv 
filiilliiiafe, penc?, and farthings ? A. 117C0 s. 141120 d. 5<;44.^ 
fti.'. 

112. In 5 ingots of silver, each 5 lbs. G oz. 20 grs., how naii'-- 
' gia'.ns? ^. l5r::5O0. 

l'\ In ;i...''^*0 cfrains, how many ir..<rot8, tacli •* lb*. ] \ or. 
i:>j::.;.? A. fi. ^ 

\\\. A I;i'y «!:>:it a tarkard to a silvtrsrr/ith, ihitt ^x'^jfr'.-r 
ft il»s. 3 ''f.. !ui<l ordfrcd it wO be :nade into sp'ou**, eacli to ^v< 'a^w 
2oz. •/ y\A. ; huvv- m«ny .Hpoon.!; did it nnUa ? Jl. :'('• 
^J^>^.'- ^.nJsMurl^i, h.'iYing- IT. infrots of silv;^r, each WsrigLin^r 
.vjjich he r.'lsi-c;: to make mto bcv;)*-- t .-'2 i^.-* 
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08 AKITHMETIC. 

8 01., tankards of 1 lb. 10 oz., salts of 11 oz., and spoons of I oit. 
75 pwts., and of each an equal number, how many will there h% 
of each sort? 

Bring C lbs. 8 oz., 1 lb. 10 oz., 11 oz., and I oz. 15 pwts., int«» 

rrnny weights ; add them up for a divisor , then bring 2 lbs 
oz. 3 pwts. Into pennyweights, multiply by 15 for a dividend,, 
divide, and tlie quotient will be the answer. £. 7. 

1 16. In iJ6880 lbs. of sugar, how many hhds,, each 12 cwL ' 

117. How many barley corns will reach round the globe, it 
being 3(30 degrees.' .4.4755801600. 

118. In running 300 miles, how n^any times will a wheel 9 
feet 2 inches in circumference, turn round ? A. 172800. 

110. In 172.S00 turns of a wheel measuring 9 feet 2 inches, 
how many miles .? Ji. 300. 

... 120. How many times will a wheel, which is 15 feet inches 
in circumference, turn round Ir goii g from Providence to Nor- 
v/.(rn, it being 45 miles ? A. 15085-}-. 

121. A far^ner rents a plantation of 400 acre^!, of which no 
mt re than 2'JO are to be tilled ; how manj^ pole.«s sre there in tlie 
reiiininder.? A, 3Ji00O. 

12'i. In a hinar morth, of 27 dnysg, 7 hours, 43 minutes, 5 
scct^nds, liow many seconds .' A. 231)0585. , 

3ii3. How many seconds is it from the birth of our Savicii? 
to Chiisiinas, 1823, al]t)wi]!g the year to conteii' '365^ days, or 
Cii'5 days 6 Iiours .? A. 57(;872'.>2800. 

Iji4. Wlion a person is 21 vears old, how many seconds old is 
he? A. 6(>27J"(;00. " . ' 

125. It is svipposc*') the wary of IJonapnrte, in 21' years, caused 
the death of 200U(;00 cf persons; how many was <b»g p^n- hour, 
alio win* the year to contiiin 3G5 days G hours .? A. HiV/sl^r 



COMPOUND ADDITION. 

% XXX« 1. William bought an arithmetic fr.> 26. Gd., 
ajid dii mkstand for Gd. ; how many sliillings did buth ocst.' 

% Hurry purclinsc:! a vest ; the cloth and maldninr cost 5 s., 
ti.z bvittons 9 d., and tlie Uiread 3 d. ; how much did the vest 

COfct? 

3. \^"iilit5,in, Harry, and Th.-- " —"'DgFz'ed'byGoogre 



■^ 



COMFOUND, ADDITION* 



W 



ffts and 1 pt, Harry 3 qts. 1 pt., and ITiomas 2 qls. ; h$9 
loaiiy pecks did they gather m all ? 

4. How many pecks are 3 qts. 4- 1 qt. + 4 qts. ? 

5. How many yards are l2 qrs, -f- *fi qrs. -[" *^ ^V^- ? 
G..How many gallons are 1 qt.~(-2 qts-H- 1 qt? 

7. How many pence are 1 qr. -(- 3 qrs. -=f- 1 qr. ? 

8. How many sliillings are 3 d. -j- 8 d. -[- 1 ^' • 

9. How many pounds are 10 s. -f- 18 s. 4- J^ s. ? 
1 0. How many hours are 50 m. 4- 20 m. -|- 10 m. ? 
] 1. How many feet are 4 in, -f- 10 in. -J- 11 in. ? 

12. How many minutes in 45 sec. + 15 sec. + ^^ ^®^' ^ 

13. How many pounds in 8 oz.-(- l>i oz. -|- 1^ ^^' ^ 
• M. How many busliels in 1 pk. 4- 3 pks. -j-S pks. ? 

15. Sold a Virgil, tliat cost me 1^ s. 6 d., so as to gaih 1 % 
U d. ; how much did I get for it? 



Q VVlial IS this, which you have now been doing, called T 

A. Compound Addition. 

Q. Why do you call it Compound ? why not Simple Addition 7 

A. Because there are more denominations thai. 
one. 

Q. What do you mean by more denominations than one ? 

A, Shillings, pence, &c. in one sum; pecks, 
quarts, pints, &c. in another sum. 

Q. Wiiat, then, is the collecting numbers of dirTcrcut denominajjon* 
into one sunk called ? ^ '• , 

A, Compound Addition. 

Operation hy Slate illustrated, 

{. A man bought a cart for G £ 12 s. 3d., a load of h&j for 3 £ 
Cffc. 7 d., and a cow for 4 iS 4 s. 1 d. ; what did he pay for tlut 
whole? 

I Q. How do you write the number* 
down ? 

.^. Pounds under pounds , ghUUnga 
under shillings, ifec. 

Q. How do you get the 31 d inth«» 
answer? 

Jl. 1 find, by adding np the colomu 
of pence, that it makos lid, which I 
write under the column ofitenco. 
q How do you get i'j« P sbiUing* > 
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f4 AJUTHMiirrIC, 

n9. Adding up the column of ahillingSi I find it makea S25a. a« 
1X58. (for 20 s. in 25, 1 timei and 5 over), writing tiie 5 g. under 
Uie column of shillings. 

Q. What -is to be done with the 1 £? 

^. I must, of course, add ]>ounds to pounds, and, to do thi^ 
I join, or carry, it to tlie next column, which is pounds. 

Q. How do you get the 14 £? 

A. Adding up the column of pounds makes 13 pounds, and 
1 £, (to carry) makes 14 £,. 

From these illustrations wc derive the following 

RULE. 

Q. How do you place the tumbers to be adrjed 1 

A, Pounds under pounds, shillings under shil- 
ngs, drams under drams, &c. 

Q. At which hand do you begin to add ? ' 

A, At the light. 

Q. How do you add up the first column ? 

A. As in Simple Addition. 

Q. What do you divide the amount by ? 

A, By as many of this denomination as make 
«ie of the next higher, as in Reduction. 

Q. What do you do with the remainder ? 

A, Write it underneath. 

Q What do you carry to the *»exl column ? 

A» The quotient. 

Q. liow loiig do 3'ou proceea in this way ? 

A, Till I conle to the last column. 

Q. How do you proceed with this ? 

A, Add it up, and set the whole amount ^f^^xs, 
8S in Simple Addition. 

Proof. Q. What is the proof? 

A* The same as in Simple Addition. 

Mfjre Exercises for the Slate, 

2. Bouglrt a cart for 2 £ 15 s., a plough for 16 s , Ikow much 
did both cost .^ A. a£ 13 s. 

3. Boughl, a coat for 5 £. G s., a watch for 1 JC If e. ; how much 
aid they come to ? A.ldu 5 s. 

4. A man bought one load of Imy for 6£3s. and anotli^r. 
for 7jeif>8. Gd. : how much did he give for both? A. 13' 
iKs. 6d. 

^ a. Sold an ox for 10 £ 15 «. 6 d., a cow fiir G ^ 19 «. 11 d r 



COMPOUND Al)]>iT10M. Uft 

liorae for 12£ Cs. 4d. ; Uow muih money did 1 reeeiri>/ 
jtf. 30X18.9 d. 

6. Bought of a grocer 3 gals. 2 ata. of mm, 5 gals. 3 qts. of 
crin, and 4 gals. 1 qt. of molasses ; now many gallons did I bu/ 
m all ? A, 13 gala. 2 qts. 

7. Sold 4 hhds. of molasses, me firs^ of which contained 4f 

rLls 2 qts. 1 pt.. the second 05 gals. }1 1 pt., the third 50 2^ls. 
qts.| nnd the fourth 55 galfi. 1 qt. J pt. , how much was fcold is 
all } A. 213 gals. 3 qts. T pt. 

8. A grocer sold 4 hhds. of sugai , weighing as follows ; th* 
first 7 cwt. 1 qr. 14 lbs., the second 5 cwt. 2 qrs. 10 lbs., the 
third 9 cwt. 1 qr. 15 lbs., the fourtJi 7 cwt. 1 qr. 10 lbs.; what 
did the whole weijh .^ A. 21) cwt. 2 qrs. 21 lbs. 

0. A merchant bought 4 pieces of cloth, the first containing 
^) yds. 3 qrs. 1 na., the secoml 15 '^^^, 3 qrs. 1 na., tlio third 
2i> yds., and the fourth 10 yds. 1 qr. 3 na. ; how many yards did 
be buy in all .? A. 73 yds. qr. 1 na. 

10. A man bought 3 bu. 3 pks. of wheat at one time, 6 bu. at 
another time, 7 bu. 2 pks. 7 qts. at a third, and 4 bu. 1 pk. (i qts. 
at a fourth ; how many bushels did he buy in all ^ A. 21 bu. 

3 pks. 5 qts. 

11. A man bouo^ht two loads of hay, one weio-hinff 19 cwt. 
1 qr., and the other Id cwt. 2 qrs. ; how much did both weigh ? 
A. 37 cwt. 3 qrs. 

12. A man travelled in one day 27 miles, 3 fur., in another 
day 30 m. 2 fur. 25 rods; how far did he travel in all .' A. 57 m. 
5 iiir. 25 rods. 

13. A merchant bought 3 bales of cotton ; the firsf contained 

4 cwt. 3 qrs. 18 lbs., the second 3 cwt. 1 qr. 5 lbs., and th • lliir.i 

5 cwt. qr. 21 lb:i. ; what was the weight of the v/hole.'* A 
13 cwt. 1 qr. 19 lbs. 

14. A man has 3 Cirma; the firet containing 150 acres, 2t 
toods, 25 rods ; tJie second, 200 acres, 1 rood, 15 rods; and th« 
Uiird, .100 acres, 1 rood, 10 rods; how many acres has he in all .' 

•«?. 451 acres, 1 rood. 10 rods. l 

15. Williaai resided in Providonce, his native place, till he t 
was 15 yrs. 6 mo. 4 d;ivs old ; lie then went to Boston, where ha J' 
rcs'.drH 7 yrs. 2 in. v> d:i. ; froiii Boi?ton he eniiirriled to Salem, »^ 
wh'jro he reniainod \ yrs. 3 da. ; froai Salem he wrnt to Ports- 
mouth, and resid.?d there two ypars precisely : now, how '* 
much lime did he spend in these places in all } A. 2cJ yrs. 8 m." ' 
lw.2d, 

J 6. A rnan brinprs to market 3 loads of wood ; the first con- r 

.oining I cord, iV\ feet, 8(»4 in. ; the sc conc^2 cords, (i3 H. (4 ii!. ^ 
%j\ii the third 1 cord, GO ft. !i31 In. ; how much did he L-:;nff is 
.4lilA. 5 cords, GO il. 131 inches. 
• t^-*Uaaiith bou'fht 4 ingots of siJver, the first /' " ^i'U 
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» ARITHMETIC 

«'eiffhed 8 lbs. 2 oz. 12 pwts., J\e second 5 lbs. 4 oz. 5 pwts., f1i« 
Uufd 6 lbs. JU oz. II pwts., and the fourth C lbs. 11 oz. 15p\vtt ; 
what was the weight of the whole ? A. 27 lbs. 5 oz. 3 pwtsv 

18. James is 10 yra. 2 mo. 3 wks. 4 d".. old, Thomas is 11 jr^i 
11 mo. 5 da. old, Rufus is 9 yrs. 10 mo. old, Harry is 14 yrs. old , 
n-liat is the sum of a.11 their ages : A, 4G yrs. 2 da. 

3:^By multiplying the answers to the following >ums by 2, the true anatfun 
may be obtained. 

AVt*.— It wiU be well for the learner, not only in this, but in all raleg,ti 
provo his results, wlicu practicable. 

10. Add together 17 £ 13s 11 d. 1 qr., 13i210s. 2d. 2qi-8., 
l0Jei7 8.3d.lqr.,7£78. G d. 2 qrs., 2£ 2 s. 3d. 2qrs., JdJb 
|7 s. 10 d. 2 qrs. A. 35 £. 4 s. C d. 3 qrs. X 2. 

20. Add to^rether 40 £ IG s. 5 d. 1 qr., 2i: 8 s. 9d. 2 qrr., r)^>.£ 
10 8. 10 d. ] qr., 31G£ ir.s. 8d. 2 qrs., (.;51£ 18 s. 9 d. 2 qrs.; 
405 £ 1() s. 5 d. JL 7U £ Os. Cd. X 2. 

21. Add toge'Ju r :^0 £ 10 g. 3 d. 2 qrs., 14 £ s. 8 d. qr., \£ 

s. 1 d. 2 qrs. , '■! £ 8 s. 7 d. '<) qrs., 42 £ 1? s. d. 2 qrs., 28 £ b a. 
4 d. 2 qrs. .t/. 51) £ 11 s. 9 d. 3 qrs. X 2. 

22. Add together 15 lbs. 10 oz. i8 pwts. 2*? grs., 3 lbs. 3 ci, 
in pwts. 2i) rY3., 7 I!.s. ; oz. 18 pv.ts. 1;> ij^rs., 5 li»3. 8 oz. 13 pv. tj 

1 •) ^rs., 3 lbs. C (»z. 9 pv.'ts. grsj.. oz. lU p'.vts. 1 i grs. M. 18 lim 
4 oz. 3 p'.vls. iJ'trrij. X 2. ' ' 

23. Add toovJinr 2 cwt. 3 ors. 27 lbs., 1 cwt. ^ qrf: 16 11,j. . 
3 cwt. 1 qr. 2.> lbs., 5 cwL. 2 qrs. 12 lbs.. 2 cwL 2 qrs. 14 lbs., G 
cwt. 1 qr. 15 Ib^. '.i. 10 rv I, 3 qrs. VI lis. 8 cz. X 2. 

21. Ad»^ togothor 70yd.5. ^: qr^ I iia., 12 yds. 1 qr. 1 na., 9 yds. 
•» qr. 1 iv .. 40 vdri. 2 qrs. 1 i: .., oij yos. 1 qr. 1 ii:i., 48 yds. 1 qr. 
' .::j. S. 118 yos. 2 qrs. 1 nu, y 2. 

2'>. Add to,cret}ii?r 1 pk. (i qto. 1 pt., 2 phs. ^: qla., 1 pk. 4 qt3.. 
i* y)k. ;i qis- Tpl., 2 piis. 5 qts., 3 pks. 4 qts. pt. A. [:;.s 
Vj qts. pt. X 2. 

2(5. Add together 38 gJils. 2 qts. 1 pt. 2 gi., 10 gals. 1 qt. 3 <ri.^ 
■JO gds. 2 qts. 1 pt. I gi., 18 gals. 1 qt. 1 pt. 7 gals. 1 qt. 2 gi., 
30 gals. 2 qts. 1 pt. .-J. m gals. X 2. 

17. Add together 80 lea. 1 m. 5 fur. 30 po., 50 l?a. 2 m. C fur. 
'^0 po., 40 lea. 1 m. 7 fur. 15 po., 30 lea. 2 m. 4 fur. 25 po , 70 
ha. 1 m. 3 fur. 10 po., 60 lea. 2 m. ? fur. 4 po. A. 167 lea. i, n% 

2 fur. 32 po. X 2. 

2^S. Add together 367 acres, 2 roo.!.^, 30 rods ; 815 acre.s, 1 

rcrjd, 16 rods ; 40 acres, 2 roods, 20 to\}?- ; 60 acres, 2 rood?, 3!) 

rod.'!. Ji. 6^12 acres, roods, 28 rods, x 2. 

29. &////J vuasiirc.—AM together 12 foot, 1335 inches; 15 

f^et, 1015 inches; 2 feet. 755 inches; 13 fcet, 12S3 inch';* 
^. i^i Haet, 766 inches, X 2. 

Ca J^M togetlier 20 yrs. S63 da 20 h 50 ni. 30iec.,20yfi 
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COMPOUxNU SUBTRACTION 



*i) da 10 h. 30 m. 20 sec, 12 yra. 110 da. 13 h. J6^«ec., 13 yrt. 
d da. 10 h. 20 m. 14 sec, 7 yrs. 20 da. 8 h. 10 MR Vl sec. .1 3H 
f re. 271 da. 19 h. 25 m. 40 sec. X 2. 

31. Add together US. 29o 16/ 59", 20« 45' 11'', 8S. ^ 
fO'50", 38.10° CMC". M 12S. P39'35"x2. 



Tl. I 



COMPOUND SUBTRACTION. 

t XXXI. 1. William had 2 qta. cf walnuts, and gave 
James 1 pt. ; how many had he left? 

2. James, owing Rufiis 1 s, G d., paid him G d. ; how much 

did he then owe ? 

'i. Tliomas bought a knife for 9 d,, and sold it for 1 s. G d. ; 
how much did ho mako by the trade ? 

4. Harry and Ruftia purchased 3 qts. of walnuts ; Harry 
paid so much towanls thoni,that he is entitled to 2 qts. 1 pt. 
now, what is Rufus's part. 

5. A servant, returning with a two gallon jug of molasses, 
povcoived that it iiad leaked out some considerable, and, 
wisliing to know how niucli, by emptying it into a 6 quart 
and 1 pint measure, found it exactly filled the measure ; how 
much had leaked out ? 

G. From 1 p-allon tiiko 3 qts. • ' ' 

7. From 8 gills take 2 pints. 

8. From 1 ounce take 12 drams. 

9. Frcm 2 quartern take 3 naus. 

10. From 1 pound take 11 shillings. 

11. From 2 shillings take 10 pence. 

12. From 2 quarteis take 20 pounds. 

13. From 3 weeks take 7 days* 



Q. What is Ui;s, which you have now beeu doing, ealled t 

A, Compound Subtraction. 

Q. W!iat, then, is the taking one number fn^m another, of ditfutsA 
^EiBominationii, called ? 

A. Compound Subtraction. 

Q. Wherein does Compound differ from Simple SubtraetlonY 

A, Simple consists of only one depomination; 
Compound, of more than one. 
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m ARITHMETIC. 

operation by Slate illustrated* 

i. A merchant bought a piece of cloth containin^r 10 jdf 
Sqrs. 3 na., and sold 7 yds. 3 qrs. 2 na. ; how much had he left/ 



OPERATION. 

4 4 

yds. qrs. na. 

10 2 3 

7 3 2 



Q. Ill this exaniploi how are the nute 
bers written down f 

A. Tlie less under the greater, wiJl* 
nails under nails, quarters under quarterly 
&c,, as in Compound Addition. 

Q. How do you get the 1 na. in tla 
Ans, 2 3 1 answer? 

A. I begin with nails, the least denoni* 
nation, and say, 2 na. from 3 na. leaves 1 na. 
Q. How do you proceed to get tlie 3 qrs. } 
A. I cannot take 3 qrs. from 2 qrs., but I can borrow, as hi 
Simple Subtraction, 1 yd. =4 qrs., from the yards} then say, 
4 qrs. joined or added to the 2 qrs. (the top figure) makes 6qi9^ 
from which taking 3 qrs. leaves 3 qrs. 

Q. But suppose that, instead of adding first, we subtract fir*t 
how would you proceed "i 

A. Taking 3 qrs. from 4 qrs. (borrowed) leaves 1 qr., and % 
^s. makes 3 qrs. 

Q. How do you get the 2 yds. ? 

A. I must curry 1 yd. (for the yard which I borrowed) I > T 
jfds., making 8yds., which, subtracted from 10yds., leaves 2y«i» 

From this example we derive the following 

RULE. 

Q. How do you write the numbers down ? 

A, The less under the greater, placing each 
denomination as in Compound Addition. 

Q. Willi wiiich denpininatioii do you begin to subtraclt 

A. The least denomination. 

Q. How do you subtract each denomiuation t 

jL From the denomination above it, as in 
Bimple Subtraction. 

Q. If tlie lower number in any denomination be greater thai^ tbt 
:^pper, how do 3'ou proceed ? 

A. Borrow as muny units as make one. in tha 
next higher denomination, from which subtract li« 
lower number. 

Q. What must the remainder be added to ! 

A. The upper number, 

^ How many uo you carry in such cum \ 
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COMPOUND SUBTRACTION. M 

A. One. 

Q. How do you subtract the last denomuiation t 

A, As in Simple Subtraction. 

Proof. Q. How do you prove Jhe operation T 

A. By adding the Reniaindcr and Subtrahend 
together, as in Simple Subtraction, the amoun 
of vvHich niust; be equal to the Minuend. 

Afore Exercises for the Slate. 

2. If, from a piece of clotli containing 10 yds. 2 qrs., yon cm 
oft' 2 yds. 2 qrs., how mucli will there be left ? A. c yds. 

3. A bought of B a bushel of barley for 8 s. 6 d. ; he gave |J 
1 bu. of rye, worth 4 8. 3d., and paid the rest in money; ht/jr 
much did'he pay? A, ^ .. 3d. 

4. A bought of B a bale of cotton for 20£ 4 s., and B. bought 
;if A 4 tierces of ricQ. for 15£ Id s. ; A paid B the rcM in 
money ; how much did he pay .? A. 4£, G s. 

5. A man bouglit a wagon for (>£ 10 s., and sold it fbi 12JJ 
1 8s. ; how much did he make by the trade.' A. 6£ Ss. 

<3. A rnan bought one load of hay for 4X 10 s., and A'lotlipr 
for 5j£ 15 s. j how much more did he give for one liroi ih% 
other? A. l£o8. 

7. A man ^ojjglit two loads of hay, one weighin^f 13 cwt. 3 
4jrs. 25 lbs., and^&''otli£r 17 cwt. qr. 26 'bs. ; ho/» Kuch did 



one weigh mo^^&km the other ? A. 1 cwt. 2 qra V7 /bs. 

8. A mercfcfct' bought a piece of broadcloth, co'i/aining 40 
yds., from winch he *SQld 3G yds. 1 qr. 2 rib j hoA jajcIi did h» 
have left ? A. 3 yds. 2 qrs. 2 na. 

9. A ffrocer bougji't a hhd. of rum, conttun'mf f/i gals., aiia 
by accident 2 gals. 2 qts. I pt. leaked out, jo/r wiany gallons 
did he have left ? " A. G2 gals. 1 qt. 1 pt. 

10. A merchant bought a quantity of co-d, v/iijhing 20 cwl. 
2 qrs. 15 lbs., of which lie sold 10 cwt. 3 qi6. 1^/ ios. ; how mu9Ji 
had he left ? A. 9 cwt. 3 qrs. 3 lbs. 

11. A grocer retailed 10 gals. 3 ats. 1 pt 1 gi. of rum from a 
hhd. containing 54 gals. 2 qts. 1 pt. 2 gi. ; Kom much had he left' 
.3. 43 ffals. 3 qts. pt. 1 si 

12. If, from a box of butter, containing 20 lbs. there be sold 
TO lbs. 8 oz., how much will there be left ^ A. 9 lbs. 8 02. 

13. If, from a field, containing 40 acres^ 2 roods, 20 poles, then 
be Aalten 19 acres, 3 roods, 30 poles, how much will there b* 
left ' ^.20 acres, 2 roods, PO poles. 

14 William engaged himself in a atore for 3 yrs.; aftef 
having staid 2 yrs. 2 mo. 2 w. 2 d., how much longer had ha 
to stajr ^ .^. 9 mo. 1 w. 5 d. 

15. A fanner, having raiaed 40 bv. of corn, kept 93 bu. 9 pliai. 
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lOO ARITHMETIC. 

for nis own use, and sold the rest ; how much did he fiell ? A 
II) bu. 2 pks. 

16. A farmer made in one year, from liis orchard, 200 bbls. 14 
gals, of cider, of which he sold precisely 118 bbls. 3 qts. 1 jpt.; 
how much had he left for his own use ? ^. 82 bbls. 13 gals, f pi. 

J 7. If, from a parcel of wood, containing 40 cords and 64 feet, 
ihere be sold 39 cords and 32 feet, how much will there be left f 
M. 1 cord 32 feet. 

18. The distance from Providence to Norwich is 45 miles; 
now, when a man iias travelled 30 m. 7 fur. £0 rods of the dis- 
tance, how much farther has he to travel ? ^. 14. m. 20 rods. 

19. From 14je 15 s. 6 d. 2 qrs. take 12£ 15 s. 6 d. 3 qrs. A. l& 
19s. lid. 3qrs. 

20. From !£ take 2 s. Jl. 18 s. . 

21. From 1£ take 2 d. A. 19 s. 10 d. 

22. From !£ Iiake 2 qrs. ^. 19 s 11 d. 2 qrs. 

23. I'rom 1 lb. take 19 grs. Ji. 11 oz. 19 pwts. 5 grs 

24. Froml ton take 10 oz. A. 19cwt.3qr.271b.6o2 

25. From 1 lb. take 15 grs. ^% 11 oz. 19 pwts. 9 grs 
2G. From 1 yd. take 2 qrs. A. 2 qrs. 

27. From 1 bu. take 1 pt. A. 3 pks. 7 qts. 1 pt. 

28. From 1 yd. take 1 b. c. A. 2 ft. 11 in. 2 b. c. 

29. From 1 yd. take 1 in. A. 2 ft. 11 in. 

30. From 1 sq. yd. take 3 sq. ft. A. 6 sq. ft. 

^ 31 . FrmTi_l^ton > ^j^^ r^ ^^ j^^ ^ 3p ^^^ ^ ^^^g ^^j .^ 

32. From 1 y r. take 12 h. j5. 1 1 mo. 3 w. 6 da. 12 h 

. 33. From 12£ 2 qrs. take 6 d. A. lljS 19 s. 6 d. 2 qrs. 

34. From 10 cwt. 10 oz. take 5 drs. A. 10 cwt. 9 oz. 11 dri. 

35. From 1 E. E. 2 qrs. take 3 na. A. 1 E. E. 1 qr. 1 na. 

36. From 8 gals. 3 gills take 1 pt. A. 7 gals. 3 qts. 1 pt. 3 g 

37. From 12 m. 15 rods take 3 fur. A. 11 m. 5 fur. 15 rods 

38. From 1 mo. 2 h. take 45 m. A. 1 mo. 1 h. 15 m. 



COMPOUND MULTIPMCATION. 

1J XXXII. 1. If one knife cost 9 d., how many shiW 
Rngs will buy 2 knives? WiUbuy4? Will buy 6? Will 
buy 8? Will buy 12? 

2. William, having a basket that i^uld hold 1 qt 1 pti, 
filled it with nuts ; how many qts. can b^ put in a basket that 
will hold twice as much? 3 times as much? 4 times as 
I? . 



Digitized by VjOOQ IC 



* COMlOUAJI SUBTRACTION. lOl 

^ At 1 8. 6 d. a bushel, liow many shillings will 2 busheUi 
•rf apples; cost ? WiU 4 bu ? WiU 6 bu. ? WiU 8 bu. ? 

4. MultiplySs. 6d. byS. 

5. Multiply 2 pwts. 12 grb. ^ 2. ♦ 
t>. Multiply 2 bu. 4 qts. by 3. 

7 Multiply 3 gals. 2 qts. by 2. 

8. Multiply 20 m. 20 sec. by a 
. 9 IIow many pence in 2 times 2 farthings ? 4X3 f(» 
t£ngs, or 2 qirs. ? 4x3 qrs. ? How many shillings in 2 
UrnesGd.? 2Xl2d.? 4x6d.? 5Xl2i? 8X3d.? 
4x7d.? 3X5d.? 8X32d.? 

10. Ho^ many pounds in 4 times 10 s. ? 3 X 10 s. .' 
4X6s.? 

Operation by Slate illustrated. 

1. A merchant bought 5 yards of cloth for 2£ 6i. I d. 3 qrs. 
I>er yard ; what did the whole cost ? 

Q. How do you get the 3 qrs. 

in the answer r 

A. 5 times 3 qrs. are 15 qrs. 
= 3 d. 3 qrs., writing down the 
3 qrs. and carrying 3 d. as in 
Compound Addition. 

Q. How do you get tj^c 8 d.? 
A. 5 times i d. are od., and 
3 d. (to carry) makes 8 d. 
Q. How do you get the 10 s. .? 

A. 5 times 6 s. are 30 s.==l£ 10 s., writing down tlie 10 s. and 
carrying the 1£. 

Q. Plow do you get the 11£. ? 

A. 5 times 2jC are IOjC, and ) C (to cany) makes 11£. 

From tliese illustrations we derive the following 
Q. With which denomination do you begin to multiply ? 

A. With the lowest. 

Q. How do you multiply <hat, and each denomination T 

A. Separately, as in Simple Multiplication- 

Q. How do you divide each pnoduct, a;jd carry ? 

A. K.p> in Compound Addition, 

Proof. Q. What is the pronf ? 

A. As m Simple Multipbcation. 
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OPERATION. 

SO 13 4 
£> 8. d. qrs. 
2 6 13 
5 
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lOI ARITHMETIC 

More Exercises for the Slate. 

2. At 5 8. 6 d. a grallon, what will 3 gals, of mm cost ? A. 11 « 

3. At» 2 8. G d. 1 qr. a quart, what will 2 qts. of brandy cost >- 
5-0-2. What will 3 qts. .>-7-(>-3. What will 4 qts. .^-1 0-1. Wha* 
wiU 5 qts. ?-12-7-l . What will 6 qts. ?-ir)-l-2. A. 2£ 10 s. 5 d. 

4. How much wine in 7 bottles, each containing 2 qts. 1 pt.'S 
gills P-4-3-0-2. How much in 8 bottles ?-5-2. In 9i»-6-0-l-2. 
In lOP-C-3-1. In 11 P-7-2-0-2. A. 30 gals. 3 qts. 1 pt, 2 gills. 



15-3-l'M3. A. 45. lbs. 10 oz. 18 pwts. 6 grs. 

6. Bought 4 loads of hay, each load weighing 1 T. lOcwt. 2 
qrs. 20 lbs. 5 oz. 15 drs. ; what was the weight of the whole .^ 
6-2-2-25-7-12. What would be the weight of 5 loads ?^7-i3.1 
17-13-11. Ofl11oads?-16-17-2-0-l-5. Of 12 loads .M 8-8-0-20-7-4- 
A. 40 T..I cwt. 3 qrs. 7 lbs. 14 02. 

7. At the rate of 36 lea. 2 m. 3 fur. a day, how far will a ve'a. 
sel sail in 6 days .'-220-2-2. In 1 5 days ?-5l51 -2-5. In 10 days ?- 
3Gr-2-G. In ;) days .^-331-0-3. A. 1471 lea. 2 m. 

8. In 8 bales of cloth, each bale containing 12 pieces, e»ct 
piece 27 yds. 1 qr. 2 na., how many yards ? A. 2G2o yds. 



COMPOUND DIVISION. 

U XXXIII. 1 William had 2 qts. 1 pt. of walnutg, 
which he wi.«shed to divide equally among his two litUo 
brothers ; how many must he give each ? Z^- 

2. James bonglit 2 books for 2 s. 6d« ; how much did he 
pay apiece ? 

cJ. if you pay 1 s. 6 d. for 2 inkstands, how many shillinga 
would that be apiece ? 

4. A man bought 4 lambs fbr 6 shillings ; how many penc^ 
did he pay apiece ? ^ 

5. William has 3 pics. 4 qts. of walnuts, which he wishes 
-to put into 4 lj*tle baskets, each of which will hold 7 qts.; 

will his baskets hold all his walnuts, or not ? and inform ma 
how you do it 

6. 3 men have 4 ffals. 2 qts. of cider allowed them «very 
day ; how much is that apiece ? 
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1^ COMPOUND DIVISION. 109 

7. How inany pence it* i of 1 s. ? | of 28.? | of Us.? 
rof]8.6d.? ^oflB.3d.? iof]8.6<L? iof28.6d.? 
I ofld.? i ofld. 2qre..9 



OPERATION. 
20 12 
£ s. d. 

2 ) 15 3 8 
Ans. £ 7 1 r"rO 



Q. What is this, wiiich yovi hmve now been doin^, called t 

- A. Compound Divis''.>n. 

Q. Whexeiii does it dilfer fnidi Sirople 1 

A, Simple consists of only one denomination ; 
Compound, of moYe than one. 

Q/'What, then, is ibe prr. rss called, by which we find how many 
iioes one num(>fcr is couiained in another of difierent deuomiiiattoas t 

A. Compound Division. 

Operation hy Slate illustrated. 

1 . A man bought 2 loads of hay for ISJB 3 s. 8 d. ; how much 
was tha\ a load ? 

Q. How do you get the 7£ in thf> 
aoBwer ? 

Jl. 1 begin as in Short Division of 
whole numbers, and say. 2 is con- 
tained in \()£, 7 (£) times, and 1£ 
over, writing down th«? 7 tiines. 

Q. What do you do witli the 1£ 
over ? 

.*?. 1 £ = 20 s. which I join or carry to the 3 s., making i!3 « 
Q. How do you proceed llien, to get the Us.? 
s9. I say, 2 in S3, 11 times, and 1 s. over, writing down t>»« 
11 s. underneath. 

Q. How do you get the 10 d. ? 

J. The I s. over being equal to 12 d., I join or carry it to 6 d., 
waaking 20 d. ; tlien, 2 in 20, 10 times. 

From these illu$)trations we derive the following 

RULE. 

Q. At which hpjid do you begin to divide, and how do you proceed 1 

A. With the h'iguest denomination, and divide 
as in Simple Division. 

Q, If you liavp a remainder, how do you proceed ? 

A. find how many of the next lower denomi- 
nation this remainder is equal to, v/hich add to 
the next denomination; after which divide as in 
whole numbers. 
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104 ARITHMETIC. 

Proof. Q. What is the proof? 

j4. The same as in Simple Division. 

More Exercises for the Slate. 

2. If 8 tons of hay cost 4()£ 14 8. 8 d., what will 1 ton cost' 
A. 5£ 1 s. 10 d. 

3. If 11 gals, of brandy cost 6£ 16 s. 5d., what will 1 gallon 
cost? A, lOs.Td. 

4. If a man spend Q0£ 13 s. 4 d. a week, how much is that • 
day? A. 8jei3s. 4d. 

o. If 1 cwt. of rice cost 2£ Gs. 8d., what will 1 lb. costc 
jj. 0£0s. 5d. 

6. You hare 31£ 9 b. 6d. i6 be divided eqnally among 2 men ; 
how much would it be apiece .?-15-14-9. How much would it 
be apiece to be divided among 3 ?-10-9-10. Among 6 ?-5-4-l] 
^. 31ii9s. 6d. 

7. Will you divide 2 gals. 2 qts. by 4 .?-0.2-l. By 5.?-0^ 
hy 10 ?-0-l. By 2 ?-l-l. A. 2 gals. 2 qts. 1 pt. 

8. Will you divide 96 acres, 2 roods, 16 rods, by 7?-13-3^ 
By 8 ?-12-0-12. By 12 ?-8-0-8. A. 33 acres, 3 rood*, 28 rods.\ 






Questions to exercise the foregoing Rules, 



) . What is the sum of the following njimbers, viz. one, two 
tbouaand, thirty thousand, four millions, twenty thousand, nine* 
teen, four hundred millions ? A. 404052020. 

2. l.'ouo'ht a coat for 15 dollars, a vest for 1 dolla^.37!i cents, 
a pair of loots for G dollars 12i| j what did the whole cost me ? 

3. J.'ouglit a horse for $75, and sold him for .37* cents less 
tlirji he cost me ; what did I get for him ? A. $74,62,6. 

4. V7hat will 3200 yards of tope come to, at 6^ cents, or i^ 
cf a dollar, a yard P--200. At 12^^ cents, or J of a ciuUar .?-400. At 
25 c^nts. or ;| of a dollar ?-800 A, $1400. 

5. How many yards in 3ir>57(i00 rods ? A. 17C566800. 

6. How many years in '^1557600 seconds, allowing the yeai 
to contain 365^ days ? A, J y^ar. 

V. At 4 ceiita a gill, wiiat will 1 tun of wine cost? A, 

8. I lew much wine caii be bought for $322,56, at 4 cents a 
dll ? .'^. 1 tun. 
■" I: /! jw nia.iv rods in J J 00 yds. ? In S?00 yds. ? A. 800 rods 

10. HoTvriPmy dollars in SrO£? In GOOJJ.^ A. §^4000. 

11. P«,cduce'5j£ 17 s. 6 d to iiirtiiings. A, COj farthings. 
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19. How many pounds in 5640 fiuthmfi r A. B£17 a. 6d. 

13. Multiply 9600 by 25^. Jti 90600. 

14. What will 1 ton of clover-Med eoat, at 6 milla an oanoa i 
A, f 179^. -^ 

15. At 2 cents an iiich, what will 1 yard of doth costf ^i. 
72 cents. 

16 Reduce 1 ton to gills. A, 8064 gills. 

17. Reduce 20 bnsheb to pints. A. 1280 pints. 

18. Reduce 4 tons to drams. A. 2293760. 

19. How many barley corns will reach across the Atlantic 
Ocean, allowing it to be 3000 miles. A. 570240000. 

20. How many times will a watch click in 20 yearS| if it click 
at tlie usual rate of 60 times in a minute ? A, 631152000. 

%\. A fat^^er left leffacies to his children as follows : to Thom- 
as 75£ 14 a^ 6 d.| to William 3 times as much as Thomas, to 
his daughter Mary \ as much as Thomas, and to Susan, his 
▼onngest child, as much as all the rest, lacking 20£ 13 s. 8 d. : 
now much did each receive .' A, William 227jS 3 s. 6 d., Mary 
12je 128. 5 d., Susan 294£ 16 i. 9d. 



Mr. Ckcaies Testy 

To LtwiaP, CkUfL .... Da. 
1827. 

Jan. 1. To 3 yds. Linen Cloth, at 1 s. 6 d. a yard, 
« 15. " 1 ton of Hay. at 4s. 6 d. a hundred, 
Feb. 28. « 25 bushels of Rye, at 3 s. 9 d. a bushel. 
Mar. 9. « Scows, at 5je 10s. ahead, - - - 



£25 Ids. 3d. 
Hahfiuc, April 1, 1827. 

Received payment, 

Lewis P. Child. 



FRACTIONS. 



If XXXIV. 1. If one third (J) of an apple cost 3 
cents, what will a whole apple cost 7 

2. If one third cost 3 cents, what will a whole one cost.' 
If one third cost 4 cents, what will one whole apple cost ' 
>/ one third cost 6 cents ? 8 cents ? 9 cents ? 20 cents * 
SOcenta? 100 cents? 
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106 ARITHMETIC. 

3. If you pay 3 cents for one fifth (i) of an orange, what 
will a H'hole orange cost ? 

4. If you pay 2 doUars for one eighth (i) of a ticket, what 
wDl a wliole ticket cost ? 

Q. How many halves to an apple, or anv thing ? 
Q. How many thirds ? Fifths ? Eighths ? Sixteenths ? 
Q. Wnen an apple, or any thing, is divided into two equal 
parts, would you call one of these parts a half or a third f 
Into S equal parts, what is ono part called ? 
Into 4 parts, what is 1 part called ? 
Into 5 parts, what is I part called ? 
Into 8 parts, what is 1 part called ? 
Into 8 parts, what arc 2 parts called ? 
Into 8 parts, what are 5 parts called ? 
^. When an apple, or any thing, is divided into two equaJ 
parts, how would you express one pJkrt, on the slate, in 
figures. Ji. I set the 1 down, and draw a line under it ; 
then write tlie 2 under tlie line. 

Let me see you write down in this manner, on the slate, 
One half. One third. One fourth. One fifth. One sixth. 
Two sixths. Three sixths. Three eighths. Eight twelfths 



Q. What are such expressions as these called 7 

A, Fractions. 

Q. When, then, any whole things, as an apple, a unit, &c. is broken 
or divideii into equal paru, what are these parts called ? 

A. Fractions 

Q. Why calletJ fractions ? 

A. Because fraction signifies broken. 

Q. You have seen, that, when any whole thing is di\nded into 3 
parts, these parts are calleu thirds } into 4 parts, called fourths : what, 
then, does the fraction lake its name or denomination frora ? 

A. From the number of parts into which any 
thing is divided. 

Q. When an apple is di\ided into 6 parts, and you are desirous of 
piiu^ away d parts, how would you express these parts ? 

A. f. 

Q. What is the 6 (in |) called 1 

A, The denominator. 

Q. Why so called ? 

A. Because it gives the name or denomination 
to the parts. 
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Q. Wtiat is the 5 (in f ) called T 

A. Numerator. 

Q. Why so called t 

4. Because it numerates or numben* the parts. 

'2. Which is the numerator, then 1 

A. The numiber above the line. 

<i^ Which ts the denominator 1 

A, Th€ number below the line. 

Q. What, then, does the denominator show ? 

A. The number of parts a unit, or any thing, 
is divided into. 

Q. What does t'.e numerator showf 

A. How many parts are taken, or used. 

Q. In the expressions f, ^g, -f^y "b^y which are the numerators, 
and which are the denomuiators 7 

Q. If you OH'n ^9 of a vessel, how many parts is the vessel 8Uj> 
posed to be divided into ? and how many parts Oo you own ? 

A. 40 parts, and I own 28 parts 

Q. Is A of an apple more thpn J of it ? 

Q. What fraction, then, is g^reater tfaaa \ T Than | ? Tlian % 7 

Than 1 1 Than | ? What fraction is less Uian f 7 Than f 7 Than 

t7 Thanl7 

Q. From these remarks, what appears to be a correct definition of 
(Tactions ? 

A. They are broken parts of a whole number. 

Q. How are they represented ? 

A. By one number placed above another, with 
a line drawn between them. 

Q. In Simple Duisioii, you recollect, that the remainder was repre- 
sented in like manner ; what, then, may justly be considered Oie origin 
of fractions 7 

A, Division. 

Q. What may the numerator be considered 7 

A. The dividend. 

Q. What may the denominator be considered 7 

A, The divisor. 

Q. What, then, is the value of a fraction 7 

A. The quotient of the numerator divided by 
the denominator. 

Q. What is the quotient ef 1 dollar divided among 2 men 7 

A. f 

Q. Wihftt js the quotient of 7 dmdecl by 8f 

A. h 
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Q. How, then, are fractions represented t 

A. By the sign of division. 

Q. What does f express 1 

A. The quotient, of whichiii::!:^:^:-- 



. 1. If 3 apples be divided equally among* 8 boys, what pair: 
of one apple will each boy receive ? 1 apple among 8 boy a 
would be ^ of an apple apiece, and 3 apples would be 3 
times as much } that is, f of an apple apiece. Ans, |. 

2. If 4 oranges be divided equally among 8 boys, what 
-part of an orange is each boy's part ? 1 orange among 8 

boys = I, and 4 oranges are 4' times as much; that is 
f , 0^713. If 2 oranges among 7 boys ? A, f, 9 oranges 
among 13 boys ? 20 oranges among 37 boys ? 

3. One orange among 2 boys is ^ of an orange apiece ; 
.how much is 1 divided by 2, then ? Ans. i. How much is 
1 divided by 3? A. h The quotient of 5 divided by 6? 
^.f Of3by5? Of7by9? Of8byl3? Of 11 by 15? 

4. What part of one apple is a third part of 2 apples ? 
A third part of one apple is |, and a third part of 2 apples 
must be twice as much ; that is, J of 1 apple. ^. §. 

5. Wliat part of 1 apple is one fourth ii) part of 3 apples ? 
I of 3 apples is 3 times as much as ^ or 1 apple ; that is, i 
of 1 apple. A, t. 

6. What part of 1 apple is -J of 3 apples ? A, f . What 
part of 1 apple is -^ of 4 apples.^ A, ^. ^ of 4 apples is 
what part of 1 apple ? Ans. -^^ 



A Proper Fractioit. Q. We have seen that the denomiaator 
sliows how many parts it takes to make a whole or unit 5 when, then. \hi 
aomerator is less than the denominator, is the fraction greater, or lest 
than a whole thing or unit t 

A. It must be less. 

Q. What is such a fraction called ? 

A. A Proper Fraction. 

Q. How may it always be known 7 

A. .The numerator is less than the ienommator. 

Q. What kmd of fractions are \f f > i, &c. ? 

An Ihpropkr Fraction. Q. Wlien the numerator is as arge, 
M larger than the denominator, as, f ' -ff ; i. it is plain, that the frartios 
•tprasses I whoto, or nora thaa 1 whole : what is sUcb a fraction eaAwl f 
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A. An Improper Fraction. 

Q. How may it be known T 

A. The namerator is greater tlian the denomW 
iiator. 

Q. What kind of fractions are f , -^9 f , &c. 1 
A Mixed Number. Q. What is a mixed number 

A. A fraction joined with a whole number. 

Q' What kind effractions are 15|, 16|, &c. 7 

44* What kind of fraction^ are each of the following^ ezpresdofli, 

h xxxv. to change an improper fraction to a 
•Whole ok Mixed Number. 

1. How many whole apples are there in 6 thirds (f ) of an 
apple? In 8 quarters (I)? In Af ? In-^? In^? In 
Jf? Infgg? 

2. How many weeks in -^ of a week? In ^ ? In ^ ? 
InY? In^? 

8. How many pints in f gills ? In ^ gills ? In ^ gills ? 
In ^i^gOls? 

4. How much is | of a dollvj? ^. $1. Is j ? Jt.l tjii 
| = 1|. IsJ^? IsJ^? IsJfit? Is^? Is^? 



Q. What is the finding how many whole things are contained in urn 
improper fraction called ? 

A. Reducing an improper fraction to a whok 
v mixed number. 



1. James, by saving -j^ of a dollar a day, would rave in 33 
lays f f ; how many dollars would that be ? 



OPERATION. 

16)33 

Ans. 2^ ddUars. 



In tills example, as -f{- make 1 dol- 
lar, it is plain, that as many times as 
1(> is contained in 33, so many dollars 
it is ; IG is contained 2 times and I 
over ; that is, Sjl. dollars. 



RuLB. Q. What, then, is the rule for reducing an improper firaie- 
ioQ to a wnole or mixed number T 

' A. Divide the numerator by the denominator. 
*^ r T 
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More Exercises for the Slate, 

fi. A regiment of soldiers, consuming -J of a barrei of pork *« 
4ajy would consume in 28 days ^ of a barrel ', how many 
bands would that be ? A. 5$ oarrels. 

3. A man, saving -J of a dollar a day, would save in 3C5 daj«i 
*| ^ J how many dollars would that be ? A. $73. 

4. Reduce ^^ J '*■ to a mixed number. ^. 20^ 

5. Reduce ^^ to a mixed number. ^. 72|S 

6. Reduce ^- to a mixed number. ^. 4f . 

7. Reduce -^^ to a mixed number. ^, 12^. 

8. Reduce -^^ to a mixed number. .J. IS-fJ. 
a. R«»duce ^^7^/ to a mixed number, jf . 23^?f . 
10. Reduce -^^^f ^ to a whole number. Jl. 144. 

f XXXVI. To RKDucB A Whole or Mixed Num 
BER TO AN Improper Fraction, 

1. How many halves will 2 whole apples make ? Will 3 * 
Will 4 ? Will () ? Will 20 ? Will 1 00 ? 

2. How many thirds in 2 whole oranges ? In 2J ? In 2| ? 
In 3.9 In.Si? In 8? In 12^ 

3. A father, dividing one whole apple among his children, 
gave them ^ of an apple apiece ; how many children were 
Ihere ? 

4. James, by saviag I of a dollar a day, found, after several 
4ays, Uiat he had saved 1 S of a dollar ; how many 8ths did 
he save ? and how many days was he in saving them ? 

5. How many 7tli8 in 2 whole oranges? In 2f ?, In 2f ? 
In3f? 

This rule, it will he perceived, is exactly tlie reverse cf 
the last, and proves tJie operations of it 



]. In 30| of a dollar, how many Btfaa'* 

OPERATION 
t\ t\ iL 



30S 

8 

240== the 8ths m 30 doUarc 
3 = the 8lhs in J. 
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RuLlE. Q* What, then, is the role for reducing^ a m*xed or wbolt 
nber lo an improper frartion 7 

A. Multiply the whole number by the denomi 
oator of the fraction. 

Q. What do ytw add to the product T 

A. The numerator. 

il. What is to he wri4tG.i under this result t 

. A. The donomiuator 

Mnrt Exercises far the Slate. 

2. What improper iraction is equal to 20^j ? A. -^f J^. 

3. What improper fraction is e<iual to 72|Jf A. ^^. 

4. What improper fracticn is equal to 4f ? A. ^. 

5. What improper fraction is equal to 12§. i. ^, 
C. What improper fraction is equal to IG-^? A* ^^' 

7. What improper fraction is equal to 17 j\ ? A. -SV* 

8. What improper fraction is rqual to 144-iV? •^- "^^^a*- 

9. Reduce SOg^ pounds to 20ths. As gV of a pound =1 s., 
^s=2s., the question is the same as if it had been stated thus* 
In 3D£ 5 s. how many shillings ? A. ^^^ = (iO.'> shillings. 

10. In 14^ weeks, how many 7ths? A. ^^ =^01 days. 

11 . In 90^} pecks, how many 8ths ? A^ ^^ = 21 1 quarto 

^•XXXVU. To REDUCE A FRACTION TO ITS LoWESt 

Terms. 

Q. When an apple is divided into 4 parts, 2 parts, or f , are en 
dently ^ of the apple; now, if we take^, and multiply the I and 2 botii 

»y S, we shall have % a^in } why does not this muhit.Iyiug^ alter the 
ralue? 

A. Because, when the apple is divided into <1 
parts, or quarters, it takes 2 times as many parts, 
or quarters, to make one whole apple, as it will 
take parts, when the apple is div.dod into only 2 
, parts, or halves : hence, multiplying only increases 
the number of parts of a whole, without altering 
the value of the fraction. 
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Q. Now, if we take f , and moltiplj both the S and 4 by S, wit •! 
I«n t'=: ^ j what, then, is i equal to T . 

A. J, or f 

Q. Now it is plain that the reverse of this must be true 3 for, if vrs 

dinde both the 4 and 8 in t by 2, we obtain f , and, dividing^ the f 

and 4 in ^ by 2^ we ha\'e ^ ; what, then, m^y be inferred from theat 
remarks respecting muliipl^ring or dividing both the nimierator and do< 
■ominator of the same fraction ? 

A. That they may both be multiplied, or di 
Tided, by the same number, without altering the 
Talue of the fraction. 

Q. What are the numerator and denominator of t^e same fractioa 
•aUed? 

A. The terms of the fraction. 

Q. What is the process of chan^'ng |- into its equal i called t 

A. Reducing the fraction to its lowest terms 

Mental Exercises. 

J. Reduce f to its lowest terms. 
9. Reduce f to its lowest terms. 

3. Reduce f to its lowest terms. 

4. Reduce -^ to its lowest terms. '"' 

5. Reduce j^ to its lowest terms. 

6. Reduce ^ to its lowest terms. 
7 Reduce ^fij to its lowest terms. 

Operation by Slate illustrated. 

1. One minute ia ^ of an hour, and 15 minutes are {^ 
what part of an hour will H make, reduced to its lowest t£rmar 

OPERATION. 






Q. How do yon get tlie ^Jj- in tbli 
example ? .> 

t^. By dividing 15 and 60 each by & 
Q. How do you get the 4 ? 
^. By dividmg 3 and 12, each, by 9l 
Q. How do you know that 4 is reduced to its IcNvest terma ? 
Jl. Becaufe there is no number greater than 1 that will diridi 
Mh the terms of ^ without ^ remainder 
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From these lllustrationB we derive the ibIlowiDg t 

Q How do you proceed to reduce a. fraction to its lowest termt 7 

A, Divide both the terms of the fraction by any 
number that will divide them without a remainder, 
and the quotients again in the same manner. 

Q. When is ine fraction said to be reduced to its lowest terms T 

A. When there is no number greater than ] 
that will divide tile terms without a remainder 

More Exercises for the Slate 

2. Reduce ^f of a barrel to its lowest terms. ^. ^. 

3. Reduce §f of a hogshead to its lowest terms. 4. f . 

4. Reduce ^^0- of a tun to its lowest terms. A, -f . 

5. Reduce i^^^^ of a foot to its lowest terms. ^. -^ 

6. Reduce ^$ of a gallon to its lowest terms. ^. ^. 
7.-*' Reduce ^f f§ of an inch to its lowest terms. •^. j*. 

1 XXXVUl. To MULTIPLY A FRACTION BY A 

Whole Number. 

1. If 1 apple cost i of a cent, what will 2 apples cost/ 
How much is 2 times J ? 

2. If a horse eat J of a hushcl of oats in one day, hon 
many bushels will he eat in 2 days? In 3 days.? How 
much is two times i ? 3 times | ? 

3. William has f of a melon, and Thomas 2 times as 
much ; what is Thomas's part.? How much is 2 times I? 2 
times I .? 2 times i? S times f ? 6 times /^ ? 

Q. From these examples, what effect does muhipljini tne namera - 
tor by any number appear to have oa ti^e value of the fraction, if the 
denominator remain the same ? 

A. It multiplies the value by that number. 

Q. .2 times i is f=3 2- ; but, if we divide the denominator 4 (in i) 
ty 2, we obtain ^ ; v/hat effect, then, does dividing the denominator oy 
any number have on tli© value of a fraction, if the numerator remain tUe 
same ? 

A. It multiplies the value by that number. 

10* '* n ^ 
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U, Wimt IS the reason of this? 

mi, Divi(iing the dononiinntor makes the parts of a whoU 
to many lumen tarter; and, if as many are taken, as before, 
(which will be the case if tlie numerator remain the same,) 
the value of the fraction is evidently increased so many 
times. 

Again, as tlic numerator shows how many parts of a 
whole are taken, nuiltipiying the numerator by any nuriber, 
if tlie denom>nati>r rcmam tJie same, in^eases the number 
of parts taken ; contte<|uently, it increases the value of th% 
fraction. 

4. At ^5 of a dollar a yard, what will 4 yards of cloth 
cost? 4 times j\ are fg z= J of a dollar, JIns. But, by 
dividing tlie denominator of ^ by 4, as above shown, w« 
immediately have f in its lowest terms. 

From tliese illustrations we derive the following 

RULE. 

Q. How can yon intiltiply a fraction by a whole numl^r ? 

A. Multiply the numerutor by itwitlwu* J^'uvc- 
ing its denominator. 

Q. How can yoM .sliorifii ihis process 7 

A. Divide the denominator by th** whole nura 
ber, when it can be done without a reni*.lnder. 

Eicrcisesfor the Slate, 

1. If a horse consume ^ of a bushel of oats in one day, how 
many bushels will he consume in 30 days? ^. f ^=6bush<la. 

2. If 1 pound of bulter cost 2pj of a dollar, what will 200 
pounds cost ? ,i V<^ — :H)JS = 30 J dollars. 

3. Bought 4(.H) yards of calico, at § of a dollar a ya^d ; wlukt 
aid it co!ne to ? J. ^^ * = $loO. 

4. How much is G times W? A. |f rBsl^^r. 

5. How much is 8 times f j ? 4. W- = 2?| ^ ^f, 

6. Mow much is 12 times ^^^ ? vf?. f ? =6i^ = Gf . 

7. How much is 13 times % Jl ? A. W<,^ = ^if $• 

8. How much is 314 times f ? Ji. ^P =x235j =s 235 Jl 
9 How much is r>i3 times /j- • w9. »f fA = 3ai»|*r- 

10 How much is 530 Umet f i » Ji. ^ W^ ^ 483^^^ 
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Deride ike dgnonuMtior in tktfoUawmg, 
11. How much is 42 times j-^ i A U. 
1^2. How much is 13 times J J^ ? A, ^i ^ ]2|{. 

13. How much is GO times y^j? A. f sk2J-. 

14. At 2& dollars a yard, what will i) yards of cloth cost ' Sli 
times 2 are Id, and 9 times | are | = 1 J, wliich, added to 18, 
makes 10| dollars. A. This process is substantially the saiue 
as U XXV II., by which the remaining examples in this rob 
nay be performed. 

15. Multiply 3i by 367. A. 1192J. 

16. Multiply f)i by 2U A. 1450ft. 

17. Multiply Se^j by 42: A, 129|J=129i. 

f XXXlX* To MULTIPLY A WhOLE NuMOER BY A 

X Fraction. 

Q. Wlien a nnmber is added lo itself several times, this repeatc<l 
adJilion has t>cen called miilliplication ; but the term has a more exie» 
sive applicutiou. It often happenit xhm i)ot a ulioie nuinh>er only, but 
certain portion of it, is to l»c repeated sevf^ral times j as, for instajice, li 
yo« pay 12 cenu for a melon, what will | of one cost ? :| of 12 cents it 
3 cents •, and to ffct |, it is plain that we must pDpeat the 3, 3 time&. 
miikin? 9 cents, the answer ; when, th«n, a certain portion of the multi- 
plicaud is rcpe<)le<l several tiines, or as many times as the numerator 
ihows^ what is it called ? 

A. Multiplying by a fraction. 

Q. How much is i of 12 ? Sofl2? ^ofSOT fofSOT iof 8 ? 

Jof8? iof 40? f of 407 vof40? |of40? 

Q. We found in Mnltinlicattou, H X., that when two numbers are fo 
be mulliplie.l to-jiUher, eiiiier may be the multiplier ; hencCy t« multiplr 
a whole iiumher by a fraction, w the same as a fraciio» ^rtv/i^Jz 
anml)er ; consequently, the operations of both are the same as that de- 
8cril>ed in IF XXVII. ; what, tlion, is the rule for multiplying^ a whole 
number by a fraction ? (For axiswer, see TT XXVII.) 

Exercises for the Slate. 

1. What will COO bushels of o&te cost, at A of a dollar i 
bushel.' A. k\m. 

2. What wtll 2700 yards of tape cost, at | of a dollar a Ywdf 
-I, f 3r^i 

3. Multiply 425 by ^, A. 2210. 

4. Multiply 27*^ by ir>.f . A. 4«.i|. 

5. Multiply flint bv 2lf. .i. 21201 

6 Muhiply 2^} by 5^. A, 101^. r r.r.al. 
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f XLi. To DIVIDE A Fraction by a Whole Numbke. 

1. If 3 applos cost i 01 a oent, what wiU 1 applo coit? 
Hovr much is I ~3 ? 

2. 1/ a horse ^at ^ or f of a bushel of meal in 2 ^ajfl^ 
how much will he eat in one day ? How much is jf -f- 2 ? 

3. A rich man divided f of a barrel of flour among 6* poor 
men ; how much did each receive ? How much is f -—fi ? 

4. If 3 yards of calico cost ^ of a dollar, how much is it < 
yard ? How much is | -~ 3 ? 

5. If 3 yards of cloth coi^t -j^ of a dollar, how much is it 
a yard ? 

The foregoing examples have been performed by simply 
dividing tlieir numerators, and retaining the same denomi- 
nator, for the following reason, that the numerator tells how 
many parts any thing is divided into ; as, f are 4 parts, and, 
to divide 4 parts by 2, we have only to say, 2 in 4, 2 tiraefj, 
as in whole numbers. . But it will often happen, that tfie 
numerator cannot be exactly divided by tlie whole number, 
as in the following examples. 

6. William divided f of an orange among his 2 little 
brothers ; what was each broUier's part ? 

We have seen, (H XXXVII.) that tlie value of tlie fraction 
is not altered by multiplying botli of its terms by tlie same 
number; hence f X 2= f. Now, | are C parts, and Wil- 
liam can give 3 parts to each of Iiis two brotliers ; for 2 in 6, 
3 times. A, | of an orange apiece. 

. Q. In this last example, if (in |) we multiply the denomi- 
nator, 4, by ^, (the whole nmnber,) we have §, the same result 
as Defore ; why is tliis } 

A. Multiplying tlie denominator maJces tlie parts so many 
timQs smaller ; and, if the numerator remain the same, no 
more are taken than before; consequently, the value is 
lessened so many times. 

From these illustrations we derive the following 

RULE. 

. Q. When the numerator can be divided by tiie whole number with 
out a remainder, liow do 3'ou proceed 7 

A, Divide the numerator by the wlK)le number, 
writing the denominator under the quotient. 
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Q. Woen lie Qumenilor eanao be i>iiis divided, how do yoe 
proeeed? 

A. Multiply the denominator by the whoM 
number, writing the result under tlie numerator. 

Exercises for the Slate . 

1 : If 8 yards of tape cost -^^ of a dollar, how laucli is it a yr rd : 
How much is -j\ -i- 8. 

2. Divide | by 8. ^. A«A- 

3. Divide t*j by 6. ^. ^ = A- 

4. Divide ^^ by 8. •^^ T«T» 

6. Divide ^^j by 8. {Divide the numerator.) A. ^. 

€. Divide Vs^j by 4, A, ^t j = TfT- 

Ai)««.— Whon a mixed cumber occurs, reduce it to an improper fiaction j 
9ion divide as iiofore. 

7. Divide $0? among five men. ^. ef = ^^ -^ 5 = f J = 1 A- 
a Divide 2iJ by 4. . ^. fj. 

9. Divide ]Gg by 5. A. W=3W- 

10 Divide 2r)2*r by V. ^. f 3 ? = ^Ui 

U Divide S^ by 6. ^. f f = Hi- 

12. Divide 114^ by 280. - wJ. -A^uV- 

t XU. To MULTIPLY ONB FRACTION BY AKOTHER. 

1. A man, owning | of a packet, sells | of his part; what 
part of tlie whole packet did he sell ? How much is. | of t ? 

?_X ^= 1^ ^q^^^ -Phe reason of this operation will appear 

4 X 8 =n 32 

from trie following illustration : — 

Once J is i, and j^ of ^ is evidently i divided by 4, which* 
is done (If XT^.) by multiplying the denominator, 8, by the 4, 
making 32 ; tJiat is, i of jt = gV- 

Again, if i of ^ be g^, then i of | will be 5 times u 
much, that is, -^.j* 

Again, if i of J be ^, tlien f will be 3 tLmes 3V = i|* 
^iw., as before. 

The above process, by close inspection, will be fonnd Is 
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consist in multiplyiit^ together the two numerators for a 
new numerator, and the two denominators for i| new de- 
nominator. 

Should a whole number occur in any example, it may be 
reduced to an improper fraction, by placing the figure 1 un- 
der it ; time 7 becomes ^ ; for, since the value of a fractioK 
(^ XXXIV.) is the numerator divided by me denominator, 
the value of ^ is 7 ; fo**, 1 in 7, 7 times. 

From these illustrations we derive the following 

RUIiE. 

Q. How do you proceed to multiply one fraction by another 7 

A. Multiply the numerators together for a new 
numerator ; and the denominators together for a 
new denominator. 

A<;te.— If tho fraction be a mixed number, reduce it to an impropef fraction : 
then proceed as before. 

Mental Exercises. 

2. How much is ^ of ^ ? 6. How much is ^ of J ? 

3. How much is ^ of f ? 7. How much is J of j ? 

4. How much is f of ^^ ? 8. How much is -j^ of iV ? 

5. How much is J of f ? 9. How much is f of y J^y ? 



Q. What are such ^'actions as these sometimes called 7 

A, Compound Fractions. 

Q. What dc«s the word of denote ? 

A. Their continual multiplication into each 
other. 

Exercises for the Slate, 

1. A man, having i^^j of a factory, sold § of his port; what 
part of the whole did he sell ? How much is § of ^ ? § X ff^ 

8. At 2^ of a dollar « yard, what will f of a yard of cloth 
eoft ? How much Is ^ of f ? 4* ^. 

3Maltip.,foffb,f ^.?j7x-;-5?i- 

4 Mtdliplyf uf I by f jl. -^fl 
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&. Multiply T»r of A by i- * fWSr- 

C. Multiply m by \ A. \m = H8 = \\%i. 

KoU.'Ai the denomiRutor of tny fraction l)e equal to the numerator of 
any other fra^ion, they may both Ue dropptxl on the priaciple explained in 
Vi XXX VI L ; thua J of ^ of |^ may be shortened, by dropping the numera- 
tor 3, and dcnoiDinaU>r 3; the remaining terms, being multiplied together, 
will produce the fraction roquired in lower terms ; thus, ^ of ^ of 4 =s 9 

•'l=i?=A--«'"- • I « * 

Tilt answers to tJie foUoicing examples express the fraction in tts 
lowest terms. 

**. How much is i of i of f of f ? ^. ^» 

8. How much is J of i of ^ ? .4. ^j. 

9. How much is 5^ times 5^ ? ^. 30|. 
U). How much is 16^ limes IGi ? A. 272;|. 

U. How much is 20tV times i of i ? A. ^^ == 3f J. 

1 Xl^II. To FIND THF Least Common Multiple of 

TWO OR MORE NUMBERS. 

Q. 12 is a number produced by muhiplying 2 (a factor) by some 
<ther factor ; thus, 2 X " = lii ; what, then, may the 12 be called ? 

A. *The multiple of 2:. 

Q. 12 is also prouuced by muhipjying^ not only 2, but 3 and 6, like- 
wbe, each by some ollicr immber : thus, 2 X 6 = 12 j 3 X ■* — 12 j 
o X 2 = 12 ; when, then, a ouii)'>er is a muJtiple of several factors or 
nun)bers, what is it called ? 

A. The common niultiple of these factors. 

Q. As the common multiple is a product consisting of two or more 
factors, it fo'lows^ thai it may be divided by each of these factors with 
out a remainder; how, then, may it be determined, whetlier one nam 
l>er is a common multiple of two or more r.um''er:s or not ? 

A. It is a cDmmon multiple of these numbers, 
when it can be divided by eacl) without a re- 
mainder. 

Q. What is the common multiple of 2, 3, and 4, then ? 

A. 24. 

Q. Why 1 

A, Because 24 can be divided by 2, 3, and 4, 
without a remainder. 

Q. We can divide 12, also, by 2, 3, and 4| w'thout a remainder; 
what, then, is the least number, that can be divided by 2 or more nua 
ben, called 7 
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A. The least common multiple of these numbers. 

Q. It sometimes happens, that one number wiH divide several olhef 
■limbers, \nthout a remainder 3 as, fur instance, 3 wiii divide 12, 18, 
and 24, without a remainder ; when, then, fseveral numbers can be thut 
divided by one number, what is the number called ? 

A. The common divisor of these numbers. 

Q. 12, 18, and 24, maybe divided, also^ each by.6, cren; what, 
then, is the greatest number called, which will divido 2 or more num 
bers without a remainder ? 

A. The greatest common divisorCi^ 

* In IT XXX Vn., in reducing fractions to their lowest terms, we wor*. 
,ometimes oblige J, in order to do it, to perl, nn several operations in dividing-, 
Vnt, had we only known ihe yrcutest common divisor of both terms of th« 
I'raction, we might have reduced theni by simply dividing 00093 hence it majp 
■omotimes bo convenient to have a ruio 

Tojind the greatest common divisor of two or more numbers. 
1. Wliat ifl the greatest cumnion divisor of 73 and 84? 
OPERATION. 

T2)84(l 
72 



12)72(6 
72 

A. 12, common dl- 
visor. 



In this exarn4)le,72 is contained in" 84. 1 time, 
and 12 rfinaining ; 7*J, then, is not a factor 0184. 
Agiiin, if 1-2 l.u a factor of 72, it muft also b&n 
facf'.r of 84 : for 7-2 -\- 12 = 84. By dividing 72 
by 1;*, we do find ii to he a factor of 72, (for 7'> 
-i- 12 = 6 with no remainder) ; therefore, 12 is a 
common factor or divisor of 72 and 84 j and, as 
Ihe groalest common divisor of two or more 
numbers never exceeds thoir difFcronce, so 12, 
the difrcrence h<;iwc(>n 84 anU 72, must be tho 
greatest common divider. 
Hence, the following Rulr :— Divide the ^'rcutor number by the less, and, 
there be no remainder, the less numbe' itself is tho common divisor: hut, Ii 
there be a remainder, divide the divisor hv the remainder, always dividing th« 
fast divisor by the last remainder, till noChing remain : the last divisor u th« 
divisor sougiit. 

iM^nr'Z^l ^^i^^l- ''^."'O'-c numbers than two, of which the greatest common 
S-tW rl.. ■""'"'' ^'"J ^"^^ '•onimrn divisor of two of then, first, and thea 

m mat common divisor and one of the other num!»ers, and »o on. 

S* ?•"*! ^l'^ greatest common divi.-or of IM and 132. jj. ]0 

i iv , , ° greatest ciNunion divisor of 1G8 and 84. ji. 84* 

4. J? ind the greatest common divisor of 24, 48, and 96. *fl. 24. 

LU U8 aj!ply tliia rule to redtidmr fracthns to their lowest terms. 
SeoirXXXVll. 



If 



5 Reduce iff to 
na lowest terms. 



In thi-i example, by using the common divl. 
sor, 12. found in the answer to sum No. 2, \V9 
have a number that will reduce the fraction to 
its lowest terms, by simply dividing both tonua 
but once. 



Af^ the same manner perform t3i& following ezanples :— 
6. Find the common divisor of 750 «nd lOO'J iko roditee JSlP, to 
*wort terms. A 350, and |. ' ^"^ ^ 
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1. What ia the least common multiple of G and 8 ■* 
OPBBATION. In this example, it will be perceived 

2)5.3 that tlie divisor, 2, is a factor, both of G 

' and 8, and that dividing 6 b v 2 gives its 

3 ^ 4 other factor, 3 (for 6 -f- a = S) ; likewise 

dividing the 8 by 2 gives its otiier factor, 4 

(for 8-*-2 = 4) ; constiquently, if the divisors and quotients be 

multiplied together, mcir product uiust contain all tiie factors 

of the numbers (^ and 8 ; nenco this product is the common 

multiple of 6 and 8, and, as there is no c '»er number greater 

than 1, that will divide G and 8, 4x3x<« = 24 will be Um 

least common multipie of G and 8. 

^otc. — When thero are several nuiii*)Rrs to bo (liviJfid, should the divisor not 
bo contained in any oiio nunibor, without a renminder, it is evidont, that th« 
divisor 19 not a factor of that nuiuhfr ; cunse([ucntiy, it uiay be omitted, an4 
reserved to bo t'*''ide«i by the next divisor. 

2. What IS the common multiple of 2, 3, and 4 ? 



OPERATION. 

3)6.3.4 



2)2 



In dividincr 0, 3 and 4 by 3, 
I find that i> is not contained in 
4 even ; tlierefore, I wriie Uie 4 
down with tlie quotients, after 
which I divide by y, ivj before. 
Then, the divisors and quotients 
multiplied tog^jther, thus, 2x2 
X 3=12, ^Itui. 



1.1^2 
Ans. 3x2x2z=12. 

From these illustrations we derive the following 

\.^ RULE. 

Q. IIow do you proceed first to Had tlie least common multiple 
ef tv/o or more uuml)ers ? 

A, Divide by any number that will divide two 
or more of the given numbers without a remain- 
der, and set the quotients, togetlier with the un- 
divided numbers, in a line beneath. 

Q. How do you proceed witli this result 7 

7. Reduce 4^ to iU loMrest terms. jS. ^. 

8. Reduce -^^^ to iU lowest terms. Jt. |^. 

Should it bo preferred to reduce fractions to their lowest terms kf 
T XXX VI I., the foTlowin? rules may be found servieeablo : — 

Any number endinj^ with sn even numhor or cipher is divisible by SL 
Any number cadii^; with 5 or is divisible by 5 ; also if it end in 0, il Is 
CvniMo by 10 
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A. Continue dividing, as before, till there is no 
numbei greater than 1 thae will divido two or 
more numbers without a remainder ; then multi- 
plying the divisors and numbers in the last line 
together, will give the least common multiple 
required. 

3fore Exercises for the Slate, 

3. Find the least common multiple of 4 and 16. A. 16. 

4. Find tiie least common multiple of 10 and 15. A. 30. 

5. Find the least common multiple of 30, 35 and 6. A. 21D 

6. Find the least common multiple of 27 and 51. A. 45?. 

7. Find the least common multiple of 3, 12 and 8. A. 24. 

8. Find the least common multiple of 4, 12, and 20. A. CO. 

9. Find tlie least common multiple of 2,7,14 and 49. A. 93. 



^ XI.iIII. To REDUCE Fractions op different D»> 

NOMINATORS TO A CoMMON DeNOxMINATOR 

Q. When fractions have their denominators alike, they nmy *.> 
a(*U^ed, subtracted, &c. as easily as whole numbers j for exampftU 

fi- anf* g arc j ; but in the coi'rsc of calculations by numbers, we shal' 
meet with fractions whose denoniinaiors are unlike ; as, for i^istance, 

Irechnnot add, as above, f and J together: what, then, maybe co?«- 
•idered the o})jcct of reduchig fractious of diflercni cfeuorninators to & 
eommon deuominator ? 

A. To prepare fractions for the operations of 
addition, subtraction, &c. effractions. 

Q. What do you mean by a common denominator ? 

A. When the denominators are alike 
1 Reduce •§ and ^ to a common denominator. 



In performing 
tills example, we 
take ^, and multi- 
ply both its terma 
by the denominator 
of f ; also, we mn!- 
tiply both the terms 
off by 3, the denominator of § ; and, as both the terms of each 
fraction are multiplied by tlie same number, oonseqiuntly 1^-%; 
Tfthie of ihe fractions is not altered ; II XXXVil. 



OPERATION. 

Numer, 2x6=12, new numer. 
Denom. 3x6=18, com. denom. 
Numer 5x3=1^, new numer. 
Denom 6x^=18, com. denom. 
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From these illustrations we dcriYe the followiD4 

RULE. 

Q. What do you multiply each deuominator by for a new dcDQin- 
inator? 

A. By all the other denominntors. 

Q. What do you multiply each numerator by for a new numcmlor 7 

A. By the same numbers (denominators) that 
1 multiply its denominator by. 

AVt«.— As, by niultiplyin* in this manner, the same dpnominatori jire ^*on- 
tipually multiplied into each other, the process may bo shortened ; for, hnving 
found one denominator, it nmy be written under each new numerator. Tdii, 
however, the intelligent pupil wiJl soon discover of himself; and, perhapsi] it ii 
best he should. 

More Exercises for the Slate, 

2. Reduce J a^id J to a common denominator. .A.^j -Jf - 

3. Reduce ^ and § to a common denominator. >5. \%7 y^* 

4. Reduce f and \^ to a common denominator. /?. JJ, ^jf. 

5. Reduce f ; y and ^ to a common denominator. 

6. Reduce ^-, f and ^ to a common denominator. 

Compound fractions must be reduced to simple fractiona Ise 
fore finding the common denominator ; also the fractional partn 
of mixed numbers laay first be reduced to a common denoJiU' 
nator, and then annexed to the whole numbers. 

7. Reduce ^ of § and ^ to a conmion denominator. 

8. Reduce Hf and f to a common denominatoi. 

9. Reduce lOf and j- of f to a common denominator, 
10 Reduce 8^f and H^ to a common denominator. 

A. SiVr, MfA- 

Notwithstanding tlie preceding rule finds a common denoiru 
Mitor, it does not always find the least common denominator. 
But» f n;.e tl;e common denominator is the product of all tti^ 
given dcnommatc^rs into each other, it is plain, that this product 
(IT XLII.) ia a coinmon multiple of all these lev^al denwmina- 
tors *, eonscrquently , the least common muHipl* IbttAd by S XUI 
wXL be tho least common denominator. 
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ftt AAJTHMETIC. 

U. What is the least common denominator of ^t f aild i ? 

OPERATION. Now, as the deRomindA^r of 

each frp jti^^n is Clhs, it is e'ident 
thai the nunifnaior must ue pro- 
portionably increased; tliat is, 
we must imd how many Ctha 
eacli fraction is ; and, to do tliis(, 
we can take f , |, and j- of the 
6ths, til us * 

f of 6 = 4, the new numerator, written over the 6, = f . 
^ of 6 =5, tiie new numerator, written over tne G, = ^. 
^ of 6 = 3, ilie new numeratCrr, written over the 6, = f . 

Hence, to find the least common denominator of several 
{^actions, find the least common multiple of the denominators, 
^or tlie coiUnion denominator, whicli, multiplied by each fra& 
Con, will give the new numerator for said fraction. 

12. Reduce f and | to tlie least common denominator. 

-4. f , i 
i3. Reduce ^ and y^o- to the least common denominator. 

■'1 I^' t\) 

14. Reduce 14 1 and IGj^ to the least common denominator. 

Fractions may be reduced to a common, and even to th€ 
least common denomiiiator, by a method much shorter *hai 
either of the preceding, by multiplying both the terms o\ « 
fraction by any number that will jnake its denominator like 
slie other denominators, for a common denominator ; or b^* 
dividing both the terms of a fraction by any numbers that wil, 
make the denominators alike, for a common .lenominatcr. 
This method otlentimes will be found a very convenient one im 
practice. 

15. Reduce |- and | to a common, and to a least commov 
denominalor. 

■^.^ ■ 
J X 2 = f J t^^n f and f = common denominator, A> 

2) § = ^ ; then f and ^ = least common denominator, A. 

In tliis example, both the terms of one fraction are multipliecy 
■nd both the terms of the other divided, by the same nunibeif 
^quentlj, (? XXXVII.) the value is not altered. 
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16. Reduce -^ and ^ to the least common dencminator. 
, 17. Reduce -f^l^iyis and ^ to the least common depominator. 

^ hi- 

18. Reduce tj^/j and ^^ to the least common denominator. 

^- A. 2V 

19. Reduce /j and ^ to the least common denorainaior. 



ADDITION OF FRACTIONS. 

IT XLIV. 1. A fatlier o^ave money to his sons as fol 
lOws ; to William ^ of a dollar, to Thomns f , and to Rufua 
f ; how much is tlio amount of tlie whole ? How much are 
J-, f, and §j add'Ml tofrellior.^ 

2. A motlier divides a pie into G equal pieces, or partai) 
and gives -f to Iicr son, and ^ to her daughter ; how much 
did she give away in all? How niueh are f and f- added 
together ? 

3. How much are -J- + g- + f- ? 

4. How much are fV + T*r "f" A ? 

5. How much are j-g + f'y + tV ? 

6. How much are ^^ j -p /(j + ^^V ? 

When fractions like the above have a common denominatof 
expressing parts of a whole of the same size, or value, it is 
plain, that tlieir numerators, beiui^ like parts of the same whole, 
may be added as in whole numbers ; but sometiiries we shall 
meet with fraclionj*, wiiose denominators are unlike, as, for 
example, to add i and ^ together. These we cannot add at 
they stand J but, by reducing tlieir denominators to a common 
denominator, by IF XLllI., they make f and f , wliich, added 
together as before, make f , ^ns, 

1. Bought 3 loaxls of hay, the first weighing 19} cwt., tte 
lecond 20^ cwt., and the third 22j cwt. ; what was tl^e weight 
of the whole ? 

i» it it reduced to a conmion denominator, are equal to ff^ 
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1^ a..i -g^ . these, joined to their respective whole numWs^ 
give the foHowing expressions, viz. 

OPESATION. By adding together all the COths, 

viz. 45, J2 and 40, we have |5 = lf J> 
then writing tlie ^ J down, and carry- 
ing tlie whole number, 1, to th» 
amount of the column of whole num 
hers, makes 62, which, joined witE 
IJ, makes G2 J^, ^ns. 



Cwt. Cwt. 

22f = 22iJ 



Ans. 62 f J cwt. 

2. How much is ^ of |, and |, added together ? 4 0^1 = I * 
then I and |, reduced to a common denomip»'oi, give ^^ aafl 
i^, which added togetlier as before, give f ^ = IsV* •^"^• 

From these illustrations wp derive the following 

RUL-E. 

Q. How do you prepare fractions to add lliem ? 

A. Reduce compound fractions to simple ones, 
ttien all the fractions to a common or least com 
mon denominator. 

Q. How do you proceed to add ? 

A, Add their numerators. 

More Exercises for the Slate, 

3. What is the amount of 16j yards, 17^ yds. and 3^ yards • 
^. 37i J. 

4. Add together f and ^. ^. l^y. 

5. Add together ^,' | and ^. *4. 2i|f . 

6. Add together t\, f and J. ^, iHh 
T. Add together 14 J and-15|. Jl. 30^2-. 
8. Add together i of | and f of i. M. ilf . 
tf Add together 3i, J of |, and J. ./?. 41^^- 



SUBTRACTION OP'FRACTIONS. 

IT XLiV. 1. William,' having | of an orange, gave | 
to Thomas ; how much had he lefl ? How much doer I 
(rom I leave ? 
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3. Harry had { of a dollar, and Rufus | ; what part of a 
dollar has Rufus more than Harry? How much docs { from 
I leave ? 

3. How much does -f J from Yi leave ? 

4. How much does i^ from ^f leave ? 

5. How much docs ^^ from -^^ leave ? 
G. How much does ^j from ^^p^j4eavc ? 

From the f(i)^|^ing examples, it appears that fractions may 
be siibtracted'l^subtracting tiieir numerators, as well as added, 
and for thc^samc reason. 

I. Bought 30^ yards of clcth, and sold 15| yards; how much 
remained unsold ? 



OPERATION. 
§ and I, reduced to a com- 
mon denominator, make -j^g- 
and -^j ; tlien, 
20f = 20/^ 

4 -j-^ yards, Ans, 



In this example, we c&nnol 
take x^- from yg", but, by bor- 
rowing 1 (unit), which is ^§, 
we can proceed thus, -fj and 
T^ are f 0, frmn which taking 
7^j, or 9 parts from 20 parts, 
leaves 11 parts, that is, -f^ ; 
then, carrying 1 (unit, for that 
which 1 borrowed) to 15, 



makes 16; tlien, 16 f.'om 20 leaves 4, which, joined with -f^« 
makes 4-J'J', Arts. 

2. From ^ tal«e i. f and i, reduced to a common denomi- 
nator, give -Jj and ^ ; tlien, ^ from ^'i leaves ^/j, .^/t». 

From these illustrations we derive tlie following 

RULE. 

Q. What is the rule 7 

A. Prepare the fractions as in addition, then 
the difference of the numerators written ovi>r ♦h© 
denominator, will give the difference required 

More Exercises for the Slate, 
«. From t^ take J. A. j^. 

3. From ii take -^ A. -jVy 

4. From \l take f Ji. -^^st 
6 From i take |. ^. t^. 
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«. From 111 tal^e f . A, ItVa 
r From f of f take i. A, |f. 
^ From iJ of -^^ take J- of 3^^. ^ j3. ^y. 
Cora 19^- take f of 19. . w«. V==6t 



<^ 



DIVISION OF FiRACTIONS. 

IT XLiVL To DIVIDE A Whole Number by a 
Fraction. 

Lest you may be surprised, sometimes, to find in the fol- 
lowing examples a quotient very considerably lar^^er than the 
dividend, it may here be remarked, by way of illustration, 
^at 4 it contained in 12, 3 times, 2 in 12, C times, 1 in 12, 
12 times; and a half (^) is evidently contained twice as 
many times as 1 wlif)le, that is, 24 times. Hence, when 
the d'visor is 1 (unit), the quotient will be the same as tli9 
dividend; when the divisor is more than 1 ^unit), the quo 
lient will be less than the dividend; and when the divisor is 
less than 1 (unit), the quotient will be more than tiie dividend. 

1. At f- of a dollar a yard, how many yards of cloth can 
you buy for 6 dollars ? 1 dollar is |-, and 6 dollars are 6 
times 1^, tliat is, ^4*- ; then, |,or 3 parts, are contained in ■^^*-, 
or 24 parts, as many times as 3 is contained in 24, tliat 13, 
8 times. A. 8 yards. 

In the foregoinfr example, th'e 6 was first broujrht into 
4ths, or quart(^rs, by nudtiplyinfr it by the denominator of 
tlie divisor, tiiereby reducing it to parts of equal size with 
Uie divisor ; hence we derive the following' 

RULE. 

Q, How do you proccetl to divide a w^olc luimbcr by a fraclion \ 

A. Multiply the dividend by the denominator 
of the dividing fract*«>u. and divide the product 
by the numerator. 



Exercises J\n the Slate, 
ny bt 
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t. At VV of a dollar a bushel how many bnshsls of ire tMi 
1 baYe for 80 dollars ? 



¥»lACTlONS. DO 



OPERATION. 

80 dividend. 
1 6 denominator. 



480 

80 



Numerator, 5) 1280 

Quotient, 2 5 6 bushels, -4«5. 



In this example, 
we see more hiUj 
illustrated the fact 
that divihion is the 
opposite of malti- 
plication ; for, to 
multiply 80 by ^^t 
we Bhould mulii 
ply by the numprtu 
tor, and divide by 
the denominator ; 
H XXXIX. 

3. If a family consume | of a quarter of flour in one week, 
how many weeks will 48 quarte-s last tlic same family ? 

.'i. 1*23 weeks 

4. If you borrow of your neighbor i^^ of a bushel of meal 
at one time, how many times would it take you to borrow 96 
bushels ? ^. i)GO times. 

5. How many yariis of cloth, at ^ of a dollar a yard, may \m 
bought for 200 dollars ? ^. 1000 yards. 

C. How many times is -^^ contained in 7i^) ? A. 140. 
- 7* How many times is 8j contained in 300? Reduce 8^ lo 
to improper fraction. Ji. 30. 

8. Divide C20 by 8t^. A. 75j. 

9. Divide 84 by \^. %. IGO. 
V^O. Divide 92 by 4^. %. 20^. 

p. Divide 100 by 2^. A. 30^^. 

Vl2. Divide 86 by 15 J. A. ^^^. 

vl3. How many rods in 220 yards.' A. 40 rods. 

•^4. How many sq. rods in liJlOsq. yards .' A. 40 sq. rods. 

45; How many barrels in 1200 gallons .' A. 40 barrels. 

f XLTTI. To DIVIDE ONE Fraction by anothea. 

1. At J of a cent an apple, how many apples may bo 
kow * * for J of a cent.^ How many times ^ in . J ? How 
many ^. ncs ^ in f ? 

2. William gave f of a dollar for one orange ; how many 
oranges, at tliat rate, can he buy for f of a dollar? How 
many for f of a dollar.^ Fur ^^ ? For ^^ ? For V ? 
For ^f- ? 
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ITQ . ARITHMETIC. 

Hen'*/e we sm that fractions, havingr a common denoaiinator 
may be divided by dividing their numerators, as well as sub 
tracted and added, and for Uic same reason. 

] . At I of a dolhj a yard, how many yards of cloth may be 
bought for I of a dollar ? 

OPERATION. 

Reducing the fi actions | and } to a 
comTnon denominator, thus : — 

* 4^ 



Then, -^ is contained in -^j^ as many 
times as 4 is contained in 9, = 2|. 

•^. 2^ yards. 



In this example, as 
the common denoiol 
nator is not used, it is 
plain that we need not 
find it, but only mul- 
tiply the numerators 
by the same numbers 
as before. This will 
be found to consist in 
multiplying the nu 
mc"itor oflhe divisor 



into the denominator of the dividend, and the denominator of 
the divisor into the numerator of the divicU^nd. But it will be 
found to be more cor-^^^iient, in practice, to invert the divisor, 
then multiply the i^iH-r terms together for a numerator, and 
the lower terms for a denominator; tlius, taking the last 



example, 

■^ and f , by inverting the 
divisc beccme ^ and f ; then, 
? X i= I =2i yards, as be- 
rbre, .ens. 



Proof, f, the quotient, 
muliiplied by ^, the divisor, 
thus, I g i, gives ^^ = J, th« 
divisor. 



From these illustrations we derive the following 
KULE, 

Q. ITow (!o you proceed to divide cue fraclion by another ? 

A. I invert the divisor, then multiply the uppei 
terms together for a new numerator, and tho 
lower for a new denominator. 

JVbtc. — Mixed numbers must be reduceri lo improper fractions, and compound 
lo simple termii. 

Proof. It wcmid be well for the pnpil to prove each result, 
as in Simple Multiplication, by multiplying tlie divi-jor and 
quotient together, to obtain the dividend. 

More Exercises for the Slate, 

2. At -^ of a dollar a peck, how many peeks of salt may be 
bought for ^ of a dollar ? A. 4f pecks. 

3. Divide ^ by tV- -«. H = 2. 

4. Divide i by A- -*• "4^ = 2lf . 
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FRACniONS. 131 

5. Divide if by ^. A. 3^^. 

6. Divide l4 by \ of |. A, 37. 

7. How many times is ^ nontaineu in J? .J. I J. 

8. How many times is -^ contained in §f ? A. ^\W*- 

9. What number multiplied by f will make ^? A, 2j| 



REDUCTION OF FRACTIONS. 

It will be recollected, that in Reduction (^ XXIX.) whole 
numbers were brouglit from higher to lower denominations 
by multiplication, and from lower to higher denominations 
by division ; hence, fractions of one denomination may be 
reduced to another afler the same manner, anct by the same 
rules. 

IT XL VIII. To REDUCE Whole Numbers to tub 
Fraction op a greater Denomination. 




9. What part Oi x n*vmui io j uaj- I xo /<- iiu.^0 : 

10. What part of 1 liour is \1 minutes ^ Ig 21 minutes ? 
11 What part of 19 cents is 11 cents ? Is 3 cents .? 
12, Wnat part of I d. is 1 farthing.? Is 2 qrs. .? Is 3 qrs.r 
lb. What part of Is. is 1 d..? Is 2d..? Is 3d.? 



1 What part of a bushel is 3 pks. 4 qts.? 



OPERATION. 

1 \i\i. 3 pks. 4 qts. 

Jf . — 

4 '24 

8 _4 

3 2 Denom. 2 8 J^uiner, 

Then §1 = J, Am 



1 bu.=:32 qts., and 
3 pks. 4 qts.==28 qta. 
Then, as 32 qts. make 
1 bushel, 1 qt. is -^ 
of a bushel , and 28 qU 
28 times ^ = §|=. 
1^ bu. Ana.^ the 
as before. 
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1» ARITHMETIC 

From these illustrations we deriYC the following 

Q. How do yau obtain the numerator ? 

A. Bring the given denominations to the lowest 
denomination mentioned, for a numerator. 

Q. How do you obtain the denominator? 

A. Bring 1 (or an integer) of that higher d©» 
nomination into the sume denomination, tor a 
denominator. 

More Exercises for the Slate. 

r What part ofl £. is 2s. 6d. ^. ^ = f 

%. What part of 1 hundred weight is 3 qrs. 15 lbs. 14 oz ' 

^. Ul 

4. What part of 1 yard is 3 qrs. 3 na. ? A. -j-f- 

5. What part ofl bushel is 3 pecks, 7 qts. 1 pt. ? 

6. What part ofl tun is 1 gallon, qts. 2 pts. 1 gill ^ 

f . What part of K5 pq-cs is 25 sr^lls, ? A. -jrl^. 

v8. What part of *J milos is 7 fur. 11 in. 2 b. c. ? 

9. What part ofl niontJi is 19 days? A, \%, 

10. What part of I month is 25 days, 13 hours ? . . 

11. What part ofl montli is 22 days, 15 h. 1 min. ? 

A.m%h 

H XL.1X. To REDUCE A Fraction to Whoi.f; Nfjiifr. 

BERS OP LESS DENOMINATIONS, OR, To FlA'D THB 

Value op a Fraction. 

I. How much is i of a shillinar ? How much jV ^f * ^^- ^ 
ft of a lb..? f^ of a lb.? \\ of a Ib.r \% of a II*. I 
^ of 1 qr. of acwu? /j? i^ff? H? Si? i •« 
hour? £? f? 

Operation htj Slate illustrated. 
V What IB the value of |^ of a {K>«nd ? 
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OPERATION 

Numer. 5 

2 8. 



Denom. 6 ) 1 ( 1 6 s. 
C 



FRACTIONS. 13t 

Q. How do you pt«. 
cced in this ex<uiiple > 
and why? 

Jl. As l£.z=20 •., 

|- of one pound is thm 

same as | of 20 s., and, 

to get I of 20, we muJ- 

4 . tipiy the numerator 6 

3 Q and 2i> togcthf^r, mak- 
ing 100 ; vvliicli, divid- 

IC 1. 8 d. AuSm 4 ^'^ ^y ^^^^ dcnojiiinator 

2 2 ^f gives )() 8. and J o^ 

anoJier shilling r»- 
^ ) 4 8 ( 8 d. mnining. This | = i 

4 8 of 1-2 d.; theh, | «^ 

rid.=dd. -• ^ 

From lliese illustrations we derive the following 
RULE. 

Q. What do you mtHtij'-.ly v'ne mjn<erator by ? 

^. By as many of the next donomination as 
make one of that ; that is, pounds by wh.it makei 
a pound, ounces by what makes an ounce, as in 

Reduction of whole niir.ibcrs. . 

Q. WmiI (!n yon (l-v.-ii- iliH product by? 

A. By t'iO '^loiiominritor. 

Q. If •rinse I>v- a reu.iiiificr. how do J'oir procf;cd? 

A. Multiply iind divide as Lciore. 

More Exorcises for tfic S!^:tc, 

2. What is the value of \ of a cwL ? A. 3 qrs. 

3. WJi-it is liio value of \ ifan ar re ? A. 1 rood, 13^ rdi. 

4. WlKit is the value of f J of a pound Troy ? j?. 10 om. f^ 
pwts. K>J*|. 

5. What is the value of 5v2 of a hogshead ' A. 49 gallon 

<5. Wh::! is the vnlue of Jff cf a pound a^irdupoi*.' A. 11^ 

w4Hoz. 

7. What Is tl^e value of g jj § of p hogshead :* A. 50 gailoni. 
e. What is tlie val'^e of ^"^ of a day ? A, IG hour^ 35 Fnio 

19 
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tint ARITHMETIC. 

T Lt. To REDUCE Fractions of a higher Denomina- 
tion INTO a lower. 

We have seen (IT XXXVIII.) that fraccions are multiplied by 
moltiplying their numerators, or dividing their denominators. 

1. Reduce Yin ^- to the fraction of a peimy. 

in this example, we multi 



OPERATION. 

Numer. 1 

20 s. 

20 
12 d. 



New numer. 240 
Then. 2 40 



Denom. 48 



= ^ d. Ans, 



ply the I, m ^-iu, as in Re- 
duction of whole numbers, 
viz., pounds by what makes a 
IK>und, shillings by what 
makes a shilling, &c. Tul 
this operation may be express- 
ed differently, thus j ^]J^ X 
20xl2=fU = id.; or, by 
dividing tlie denominators^ 
tlius-, riT7H-20=2V-hl2=s 
^ d., Jiiis.y as before in ita 
lowest terms. 



RULE. 

Q. How, then, would you proceed 1 

A. Multiply the fraction, as in Reduction of 
whole numbers. 

More Exercises for the Slate, 
S Reduce j^^ of a pound to the fraction of a shilling. 

3 Reduce iq^o o^ * pound to the fraction of a fafitJiing. 

j5. i qr. 
4. Reduce tgVv ^^^ hogshead to the fraction of a gallon. 

J}. iV gal. 

' ;i. Reduce i^ of a bushel to the fraction of a. quart. 

• 45. induce t^Vt o^* ^^7 ^ ^^® fraction of a minute. 

T. Reduce kAtb" of a cwt, to the fraction of a pound. 

8. ReJuoe a ^^ of a hhd . to the fraction of a pint. .4. | pt 
9* Reduce yf^ of a pound to this fraction of a shilling. 
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ruACTiONa i» 

TIjI* To reduce Fractions op a lower Denonina* 

TION into a HIUIIER. 

We have seen^ tliat, to divide a fraction, (IT XL.) we mu«t 
multiply the denominator, or divide the numerator. 
This rulb is the reverse ofUie last, (IT L.) and proves it. 

1 . Reduce j^ of a penny to the fraction of a pound. 



OPERATION. 

Denom. 2 
12 

24 

20 



In this example, we divide as in Re- 
duction, (II XXIX.) viz, pence bj 
pence, shillings by shillings ; but, in 
order for this, we must either multiply 
the denominator or divide the numera- 
tor by the same numbers that we shcuM 
divide by in Reduction of whole num- 
bers. 1 he same result will be obtain- 
ed if performed thus : 



^ew denom. 480 
rhen, Y^, Ans, 

Hence the following 
11UL.E. 

Q. How do you proceed ? 

A. Divide as in Ileductidn of whole numbers, 

3Tore Exercises for the Slate, 
2: Reduce -jV of a shilling to the fraction of a pound. 

3: Reduce j^ of a farthing to the fraction of a pound. 

•^« T^Viy £• 
4. Reduce I'g of a gallon to the fraction of a hogshead. 

6. Reduce |y?^ of a quart to the fraction of a bushel. 

Ji. TTftB. 
•ft. Reduce HH of a minute to the fraction of a day. 

^. tAt 

7. Reduce |^ of a pound to the fraction of a liundrcd weight. 

8. Reduce f of a pint to the fraction of a hogshead, 
f. Reduce i of a shilling to the fraction of a pound. 
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lit ABITHMATIC. 



\DECIMAt. FRACTIONS. 

% LiH, Q. When such fractions as these occur, viz. ■^, Y^(y, 
r5ftftj-> how is a uifii supposed to be divi<lcd ? 

A. Into id equal parts, called tenths ; and eaci 
tenth into 10 other equal part^, called hundredths 
and each hundredth into 10 more equal parts, 
called thousandths, die. 

Q. How is it cusloinary to write such expressions ? 

A. By taking away the denominator, and 
placing a comma before the numerator. 

Let me see you write down, in this manner, xV> loor> TOTS 
Q. What name do you g-ive to fractions written in tins manner T 

A, Decimal Fractions. 

Q. \VI •. railed decima/ / 

A. From the Latin word decern, signifying 
ten; because they increase and decrcacQ in a ten* 
fold proportion, like whole numbers, 

Q. What aro all othr^r (rarlioii.? calh'd ? 

A. Vulgar, or Common Fractions. 

Q. In whole iiunihrrs, we are acrnsitnncd to call the riaflil-hand 
figure, units, from wliicii we he-^iii to reckon, or numerate j hence if: 
was found coiivenjont lo make ilio sairso place a starlini!^ pent in decf 
mals ; and to do liiis, we make use of a comma 3 wliat, then, is tk- 
wte of this connna ? 

^. It merely shows where the units' place is% 

Q. Wl-a^ are the fii^Mres en the left of IJie comma called ? 

A. Whole numbers. 

Q. What are ihe figures on the right of Uie comma called f 

A. Decimals. 

Q. What, dion, may the comma properly be called ? 

A. Separatrix. 

Q. Why ? 

A, Because it separates the decimals from thfl 
irtiole numbers. 

Q. What is the first figure at the right of the fieparatrix called t 

A. lOths. 

Q. What is the second, third, fourth, 5tr.. ? 

A, The second is hundredths the third lho#> 
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DECIMAL FRACllONS. IJ7 

iTandths, the fourth ten thousandths, and so on, as 
in the numeration of whole numbers. 

L«»t me sec you write down a^ain -fSr •» i*»« form of a decimal. 

Q. As the Hrst figure at tlie right of the separatrix is tentltf, m 

writijig down yj^, then, where must a ciplier be placed 7 

A, In the tenths' place. 

Let me see you write down in the form of a decimal yJxjr 

A. ,05. 

Write down tJt* ToTSt TixF* 

Q. Hew would you write down in decimals XT^W' ^ 

A. By placing 2 ciphers at the right of the 
separatrix, that is, before the 7. 

Let me see you write it down. 

A. ,007. 

Let me see you write down XD OTT* x 

A. ,00-2. ^ 

Q. Why do you write 2 down with 2 cip!iors before it 1 

A. Bccjiuse in jj^^xsi ^^^ ^ ^^ tliousandths; con- 
sequently, tlie 2 must be thousandths when writ- 
ten down in decimals. 

Q. What does ,6 siL'-uify ? 

A. y%. 

• Q. What does ,05 signify 7 

•^- rh' 

Q. Now, as 3^ = J, and as multiplj-ing j^jj by 10 producer 
iSui which is also equal to i, how much less in value is ,05 tl.an ^ T 

. A. Ten times. 

• Q- Why? 

' A. Because the parts in xSir ^^^ ten times 
smaller than in -^ ; and, as the numerator is the 
same iu both expressions, consequently, the value 
is lessened 10 times. 

' Q. IIow^ then, do deciinaJ figures decrease in value from the W^ 
towards the right ? 

A. In a tenfold proportion. 

Q. What does ,50 mean ? 

A. 5 tenths, and no hundredths. 

^ Q. What, t!)en, is the value of a cipher at the rigfat of decimals ? 

A. No value. 
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inn ARITHMETIC. 

/Q We hare seen (hat fi is 10 times as much in valae as ,05, or 

ittr* what eflcet, then, does a cipher have placed at the left of 
oecunalsT 

A. It decreases their value in a tenfold pro- 
portion. 

. i' Q. Since decimsJs decrease from> tlie leA to the rig^ht in a tenfoUl 
pl«9portiun, how, then, must they increase frow the right to tlic left 7 

A. In the same proportion. 

\y. Since it was showi^, that ,6 = i^<r ; ^ = "nftr ; what, Ujcn, 
wQl always be the denominator of any decimal exprn<ssion 7 

A. The figure I, with as many ciphers placed 
at the right of it as there are decimal places. 

Let me see you write dovvni the following decimals on your slate, 
and chang^e them into a common or vulw^ar fraction, by placing tlieif 
proper denominators under each, viz. ,5 ,()o ,005 ,()2 ,02ii6 ,37. 

Q. ,23 is ^j?(j = i, and /5 is ijj = i } wliich, then, is the most in 
▼alvie, ,25 or 3 ^ 

*Q. By wh?il, then, is the value of any decimal figures determined T 

A. By \heir distance from the units' place, or 
separatrix, 

Q. When a whole number and decimal are joined together, thus, 
2^5, '«vliat is the expression called 7 

A. A mixed number. 

Q. As any whole number may be reduced to ten (lift, hundredths, 
thousandths, Slv. by annexing ciphers, (for multiplying by 10, 100. A:c.j 
thus, 5 is 50 teiuhs, 500 hundredths, &c. 3 how, then, may any mixea 
number be read, as 20,4 7 

A. 254 tenths, giving the name of the decimal 
to all the figures. 

Q. How is 'A36 read? 

' A. 2536 hundredths. 

Q. How is 5.125 read 7 

A. 5125 thousandths. 

Q. What would 5125 thousandths be, written in the form of a tuI- 
ipir or common fraction 7 

^- UU' 

This is evident from the fact, that ^ifi (aa improper fraction), 
reduced to a mixed number again, is equal lo 5,12.5. 

The pupil may learn the names of any decimal expression, as far a« 
ten-milliouths, also how to read or write decimals, from the A)llowtstf 
Table:— 
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DfiClMAL rRAOTlQNS. 
TABLE. 



^i3i 



lillii 

JgS gsSgJds 



I 






. ,5 tMi 5 Tendtf. 

.,06 nod 6 Hundredihf. 

.,025. . . . raui 25 Thoiisandtht. 

.,1328. . . ftad 1328 Ten-TboiueadtW. 

7,8 «««i 7, and 8 Tenths. 

6,000009. ,«ui 6, and 9 Millionth^. 

2 6,25 »uii36, aiid25 HiindredUit. 

. 3,0000008r(»i3,and8Tea.MiUioDUw. 



a65==:3 6 5 , r««f 366. 

Exerci&esfer the Slate* 

Write in decimal ^orra 7 tenths, 42 hundredths, 62 and 25 
hundredths, 7 and 4'^^ thoruoandths. 24 thousandths, 3 ten-thou- 
sandths, 4 hundredths, 2 ten-thousandths, 3 millionths. 

Write the fractional part of the following numbers in the for» 
of decimals, viz. G^jy, i*^, 62T^|]f(r, 2^uy StAtt* SGSyxAnr* 

Write the following decimal numbers in the form of Tulffsr 
or connnon fractions, tken leduce them to their lowest tennsb/ 
ir XXX Vil. ; thus, 2,5 =2x^ = 2i in its lowest terms. 



i. 45,5. 
3. 9,25. 

3. 23,75 

4. 11,8. 

5. 19,9. 
«. 25.235 



A. 45f 
4. 9i. 

il. 23f . 
A. llf. 
.4. 19^. 
A 25A\r- 



7. 6,28. 

8. 6,005. 



A. 6^. 

A, e^ixf- 



9. 3,00025. A. 3^^. 



10. 6,08. 

11. 9,2. 



A. 6^, 
A.9i. 



12. 7,000005. A. 7j^^^. 
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i40 ARlTHMBTlO. 

Q. What money is adapted lo decimal rules f 

A. Federal money. 

Q. What is the money unit ? 

A. The dollar. 

Q. How is it so adapted ? 

A. As 10 dimes make a dollar, and 10 cents a 
dime, &c., dimes are lOths of a dollar, cents are 
lOOths, and mills are lOOOths of a dollar. 

Q. How are 3 dollars 2 dimes 4 cents aiid 3 mills written t 

A. $3,245. 



ADDITION OF DECIMALS. 

^ LiIII. Q. As we have seen that decimals increase from 
rig-ht to left in the same proportion as units, tens, hundreds, &.c.^ hoWf 
tfcen, may all the operations of d€(ii5>als be performed ? 

A. As in wliole numbers. 

Jv'ute.— The only difl^culty which ever ariscB, consists in determining whnn 
tfie decimal point oujlit lo he placed. Tliis will bo noticed in its proper place 

1. A merchant bought S/j barrels of rice at one time fof 
$27-i^/o^(y, at another Vlrj of a barrel for $4,255, at another 
T"g'o^(J of a barrel for $ jVo, and at anotiier f-,^(j of a barrel for 
$2xVdV ; how many barrels did he buy in all ? and what did 

tiiry coat hhu ? 

As we have seen 
that decimals cor- 
n^s'pond with the de- 
nominations of Fed- 
eral Money, lience 
we may write the de- 
cimals down, placing* 
dimes under dimes, 
cents under cents, 
J ^ ^.. , , , , *^*^-» that is, tenths 

onder tenths, hundredths under hundredtlis, &c., and add them 
up as m Addition of Federal Money. 

From these illustrations we derive the following 
RUL.E. 
Q. How are the numbers to be written down 7 

A. Tenths under tenths hundredths under 
hundredths, and so on. 

Q. How do you proceed to add f 
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OPERATION. 




arrels. 


Dollars. 


5,2 


27,825 


,62 


4,255 


,278 


0,72 


,89 


2,627 



Ans, 6,988barrels,for$35,427 



DECiMAU FRAClTlOxNS. 141 

A. \s in Simple Addition. 

Q. Where do you place the 'eparalrix T 

A. Directly under the separating points above. 

More Exercises Jor tht Slate, 

2. James bought 2,5 cwt. of su^r, 23.2155 cwt. of hay, and 
l,2(>57 cwt. of rice ; how uiuch did he buy in all? ji. 30,0oU7 
ewt. 

3. James is 1 ly^jj years o.d, Rufus 1 5-fVfy» and Thomas IG-jj^i^ » 
whal is the sum of all their a<res i A. 45).o years. 

4. William expondcd for a cliaise S'*^5r>|^^, for a wages 

f'37YV.7j ^or a bridle ^ j'o'j, and for a saddle j$ lli^o^j^j; what 
id these anioim. to ? A. .^ :VM,4r>.5. 

5. A merchant 'Knigiit 4 JiJids. of molasses ; tlie first coii- 
Ulned Ci'l-i^ gallon.s, the «>rond T'J,",,^^./^ irallons, llie third 
50-1^7 ^all()n<»,an(l th»^ fourth Tm y',-,^,-, crnllons ; how many gallons 
d-id he buy in the \v!i(.le ? /i. ii-i(J,'.;l.>7 jrallons. 

U. James travelled to a ceriain place in 5 days; the first day 
lie went 40 ^j- miles, tiie second ^.i-j'^./j miles, tuc tJiird 42-j^ 
|-i>iles, the fourth '^'ir.j^.yjy miles, and th.e fifth -IJ-j-rZ/aor miles; 
how far did he travel iii all? A li;2.{!7ll*2 miles. 

7. A jTrocer, in one }i'ar, at ditfc resit tim^s, purchased the 
fbllowinir quantity of articles, viz. 4"27.*Jil"i;> cv.t., 'i/'.^! >.'),)(, i;5 
cwt.,4*J,U«K/.);):) cwt., I .:] cwt., 7.')(7.1"J.;7.'>;)cwt., and ■'^l^.CrJ cwt.: 
how much i*id lie purchase in the whole year .' A. 1 l724,:'.U'.)/4;i 
cwt. 

8. What is the amount of i^j, SfojVu, Cx.Min-, "^^"^^-i^riTf* 

iTTJ^O'ifffT' ^(^^.yij, 'l-7x<Tcl'o<Jj» ^t^y Tuo^o'oo3r> and VJ'^^i 
ri. 28r>l,li<2i7'>, 

9. What is the amount of one, and five tenths; forty-five, 
and three hundred nnd forty-nine thousandths j and sixtcsA 
hundredths ? A. 47,GIJS). 



SUBTRACTION OF DECIMALS 

IT lAY. 1. A merchant, owing $270,42, paid $102,026; 
bow much did he then owe ? 
OPERATION. 

$270,42 For the reasons shown in Additiom, 

$192 625 ^^ proceed to snutract, and point off, 

Z TJ. Z as in Subtraction of Federal Monty. 

Am. $77,795 
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Hence we derive the following 
RULE. 

Q. How cli you WTJtc the numbers down ? 

A. As in Addition of Decimals. 

Q. ilow do you subtract ? 

A. As in Simple Subtraction. 

•Q. How do you place the separatrix 7 

>4. As in Addition of Decimals. 

More Exercises for tJie Slate, 

1. Bought a hogshead^f molr^ses, containing 60,72 gallons; 
fcow inucn can I sell from it, and save 19,9^)9 gallons for my 
own use? Jl. 40.7*21 gallons. 

2. James rode from Boston to Chariest own in 4,75 minutes, 
Rufus rode the same distance in 0,25 minutes ; what was tho 
difference in the time.' ^. 1,5 niin. 

3. A merchant, having resided in Boston (),2C78 years, stated 
his nge tj be 72.025 yrs. How old waa he when he emigrated 
to that place .- A. 00,;J572 yrs. 

^''ote. — I'lio p;ipil must bear in inin<l, that, in order to obtain the answer, the 
figures annexed lo oach quc^ilion, are first to Ije p»>iiitcil ofi*, supplying ciphers, if 
■ocussary, titen adtled togctitcr as in Addition of DucimaU. 

4. From ,05 of a barrel take ,125 of a harrel-525; take ,2 
of a bar/el-45 ; take ,45 of a barrel-2 ; take ,0 of a barrel-5 ; 
take ;I25(:7 of a barrel--52433 ; take ,20 of a barrel-30. 

-tf. 2,1 :^ira barrels. 

5. From 42i),9 pipes take 120,45 pipes-29445; take ,625 of 
ft pipe-42()275; take 20,12 pipc8-40078 ; take 1,02 pipcs- 
4V:<26', take 419,S9 pipes-101 ; take 419,8999 pipes-lOOOJ. 
Ji, 1530,7951 pipes. 



MULTIPLICATION OF DECIMALS. 

T 1i*V* 1 . How many yurds of cloth in 3 pieces, each pifo* 
containing 20-iV{y yards .' 

In this example, since multiplication 
is a short way of performing addition, 
it is plain tliat we must point off as »n 
ad Iltion, viz.* directly under the bCparat- 
ing points in the multiplicand ; and, as 
4iiM..6 2 , 2 6 yds. ^iUier fac«o.* may be made the multipU- 
] cand, had there been two decimals ia 
\ naltiplier also, we m^ust have <»ointed off two more places 
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OPERATION. 

20,75 
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ft>t decIinalH, ^Lnch, counting bolh, would make 4. Hence. U4 
must always point off in t'ue product as many places for aeci 
nals, as there are decimal places in both tiie factors. 

2. Multiply ^ by fi, 

OPERATION. 



/25 
,5 



dns. ,125 



OPERATION 

,15 
,05 


Ans. 


,0075 



In this example, there being 3 dccimul 
places in both tlie factors, we point off I 
places in the prouujt, as before directed. 
The reason of this will appear more evi- 
dent by considering both the factors 
common fractions, and multiplying by 
I XLL, thus: ,25==^o^(r, and ,5;iF-i^; now, t%Vx ■]ftj=- 
A^jV* which, written decimally, is ,125, ^ns.f as before. 

3. Multiply ,15 by ,05. 
In this case, there not being so man^ 

figures in the product as there are deci 
nial places in botli the factors (viz. 4), 
we place two ciphers on the left of 75, 
to make as many. Thiii will Appear evi- 
dent by tlie following; ,15rr"s-j^*j, and 

05 = x^^y ; tlien i^cPg ^ xizr = Tl/oVxr = ,0075, .ijta,j the sam« 
as before. 

From these illustrations we derive the folio w.ng 

RULE. 

Q. How do you muhiply in Decimals T 

A, As in Simple Multiplication. 

Q. How many fijjures do you point ofT for decimals in the prauucl T 

A; As many as are in both the multiplicand 
and iiiultiplier. 

Q. If there be not iivurcs enough in the product for this purpo»». 
bjw would you proceed ? 

A. Prefix ciphers enough to. make as many. 

Q. What is the nieaninc^ of annex? 

A. To place after. 

Q. What is ihc meaiiiiis;' otprfjix 7 

.A. To place before. 

More Eicercises for the Slate. 

4. What will 5,6') bushels of rye cost, at $1,08 a buslwl^ 
*1 $6,1128, or $6, 11 c., 2/a m. 

i. How inuiy gallons of rum in ,j5 of a barrel, each baraii 
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t^mtaining 31 1^ gallons?- 20475. In ,8 of a barrel ?-2r»2. im 
,42 of a barrel ?.-1323. In ,6 of a barrel ?-l 89. In 112(3^ 
barrels ?-a')48475. In 1,75 barrels ?-551 25. In 125,62676^ 
barrels ?-395724:38535. J. 39574,9238535 gallons. 

6. Wliat will Sfi pounds of flour come to, at $,04 a pound .'- 
.'M4. At $.03 a pound ?-258. At $,035 a pound .?-301. At 
$,0455 a ' pound ?-3913. At $,0275 a pound .--23G5a 
J. $1,5308. 

7. At $,9 a bushel, what will 6,5 bushels of rye cost?-585 
What will 7.25 bushels P-G525. Will *}()2,5.^)5 bushels .?- 
2302095. Will ,62 of a bushel ?-558. Will 7(3,75 bushels ?- 
69075. Will 1000,0005 bushels .'-90000045. Will 10,00005 
bushels .'-.9000045. j}. 1227,307995. 



DIVISION OF DECIMALS. 

H LVl. In multiplication, we point off as many decimals 
m the product as tlure are d(Huinal places in the multiplicand 
and multiplier counted togotluT; and, as division proves mul 
tiplication, by makiiig the multiplier and luultiplicaud the divisor 
and quoti'vVit, hence there must be as many dtciinal places ia 
the divisor ai.d quotient, counted together, as there are decimal 
places in the dividend. 

1. A man bought 5 yards of cloth for $8,75 ; how much waa 
it a yard? $H,7r)==H75 cents, or lOOths; now, 875 -r- 5 = 175 
•eats, or 100ths, = {^I,75, jhis. 

OR 

By retaining the separatrix, and dividing as in v/hole nunw 
kerEj thus : — 

As the number of decimal places hi 
the divisor and quotient, when count- 
ed tngetlier, must alwtiys be equal tc 
the decimal places in the dividend," 
therefore, in this example, as there 
are no decimals in Ihc divi.sor, and 
Wo in the dividend, by pointing off two di^cima^s in tha 
quotient, the number of decimals ni the divisor and quolient 
will be equal to t!ie dividend, which produces the same result 
as before. 

2. At $2,50 a barrel, how manv barrels of cider can I hart 
for $11 .' {^11 =1100 centos, or lOOths, and $2,50 = 250 cents, 
or luOths; then, dividing lOOths by lOOths, tljeouotient willevi* 
'''Snlly be a whole nun&r, thus :— 



OPERATION. 

5)8,75 
A71S. §1,75 
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lis 



OPERATION. 

260 ) 1 1 00 ( 4^f§ barrels, Ans. 
1000 



In tois 'example, 
we have for an an- 
swer 4 l)arre)s, and 
^f §■ of another bap- 
rel. But, instead 
of stopping liere in 
the processjwema^ 
bring the remain- 
der, 100, into tenths, by annexing a cipher (that is, multiplying 
by 10), placing a decimal point at the right of 4, a whole num- 
ber, to keep it separate from tJie lOths, which are to follow 
The separatrix may now be retained in the divisor and divi- 
dend, thus: — 

OPERATION. 

8,50) 11,00(4,4 Ans 
1000 



1000 
1000 



We have now for an an- 
swer, 4 barrels and 4 tenthi 
of anothe'r barrel. Now, if 
we count the decimals in 
the divisor and quotient 
(being 3), also the decimals 
in the dividend, reckoning 
the ciplier annext^d as one 
decimal (making 3), we shall find aoain tJie decimal places 
in the divisor and quotient equal to the decimal places in the 
dividend. We Jearn, also, from thi5 operation, tliat, when there 
are more decimals in tiio divisor than dividend, tlicre nmst be 
ciphers annexed to the dividen</, to make the deciaial placcg 
equal, and tlion the qviolicnt will be a whole au:nber. 

Let us next take the 3d example in Multiplication, (ITLV.) 
and see if multlpliciitiDn of decimals, as well as whole numbers, 
OBn be proved i^y Division 

3. In the 3d exampl.?, k«'e were required to multiply ,15 by ,05 ; 
now we will divide the product ,0075 by ,15. 

We have, in this exam- 
ple (bef ire tlie cipher wag 
placed at the left of 5), four 
decimal places in the divi- 
dend, and two in the di- 
visor; hence, in order to 
make the decimal places in the' divisor and quotient equal to 
Vhe dividend, we must point off two places for decimals in th« 
quotient. But .as we have only one decimal place in the quo- 
tient, the deficiency must be supplied by prefixing a cipher. 

The above operation will appear more evident by commoB 
ftact:ons,thu5 : ,0075 = t^^5^, and ,15==^^^; now tt/t)W » 
4ivided by T^o^j by inverting ^^^^ (IT XLVIL), thus,-WxT54% 
irtS^SSiff =T^ir= ,05, .^ns.f as befora 
13 
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OPER ATIO?f. 

,15) ,0075^, 05 ^n5. 

75 



|«S ARITHMETIC. 

rrom these ilkistrations we derive the foIIowin|^. 

RULE. 

Q. How do you write ihe nanibcrs down, and divide T 

A. As ia whole numbers. 

Q. How many figures do j-ou point off in the quotient for decimals t 

A. Enough to make the number of decimal 
{ilaces in the divisor and quotient, counted to- 
gether, equs^l to the number of decimal places in 
the dividend. 

Q. Suppose that there are not figures enougli in the quotient ftiv 
ills purpose, what is to be done ? 

A, Supj)ly this defect by prefixing ciphers to 
•aid quotient. 

Q. What is to be done when tlie divisor has more decimal places 
tfian the di\ idend ? 

A, Annex as many ciphers to the dividend a« 
p^ill make the decimals in both equal. 

Q. What will be the A^afcie of the (juotrent in such cases 7 

A. A whote number.' *. ' * 

Q. When the decimar plar^^s in the divisor and dividend are equal 
md the divisor is not coniaiiied in the dividend, or when Uiere is a r» 
uainder; how do you proceed ? 

A, Annex ciphers to the remainder, or divi 
dend, and ditide as before. 

Q. What places in l!ie dividend do these cipliers take ? 

A. Decimal places. 

3Iore Exercises f 01* the Slate. 

4. At $f2o a bushol, how many busliels of oats may be bought 
for $300,50 ? A. 1202 bushels. 

5. At $,12^, Of $?,12o a yard, how many yard^ of cotton ilotk 
may be btuii^ht for j^lG? Ji. 1'2S yards. 

6. Bouirlit V26 yards of tape for $,64 ; how much was it a 
fard ? J. .<[^ J).')r>, or 5 mills. ; 

7. If you divide 1 1(^,5 barrels of flour equally among 5 men^ 
fcow many barrela will each have ? A. 2:i,3 barrels. 

Kott. — The puiil must conthiue to bear in mind, that, bcfbro ho projcecd* 
taaUd to;;nllicr tlio ti^'uroa nnnexed to earh quosiion, he must prefix ciphcri^ 
WAen requir'u! hy ihe rule for poiiitmg off. 

8. At $2,255 a gallon, how many gallons of rum may b» 
bought for $:28.187:. .?-125. For $5(),375 .?-25. For %\ 12,^5 ^ 
W. For $338^?-! 50. ./^. 237,5 gallons. 

9. If $2,25 will board one nmn a week, how many weckpi 
Mm he be boarded for $l001^?-445. For $500,85 ?-2:^ 
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'[**L>.^>''--®^- For ijl 00,85 !M46. For $60,75:87. 
dff . 828,4 weeks. 

10. If 3,355 binhek of corn will fill one barrel, how nmnr 
barrels will 3,52275 bushf Is ftll?-.H)5. Will ,4020 of a busbel i 
12. Will I20,7b0 bushels ?-3G. Will C3,745 bushels P-H. wilJ 
40,260 bushels ?-12. ./^. 0^,17 barrels. 

11. What is the quotient of ir»(il;;a75 divided bv 24.3^-6425 
5^48? 875 "^'^^*^' % 12,15 .M285. By ^ 0,075 .^-257, 

12. What is the qtfotientof ,204 divided by ^.M32. By ,4 '• 

^•oi?i/^-"^^- ^y>04?-<k). By,002?-132. By ,004 ?U«. 
•of. a19,^8. 



REDUCTION OF DECIJVIALS. 

f LVII. To CHANGE A VuLGAR OR CoMMON FrAIV 
TION TO ITS EQUAL DeCIMAI.. 

1. A man divided 2 dollars equally among 5 men ; what part . 
•f a dollar did he give each ? and how much in iOths, or decimals ? 

In common fractions, each man evidently has f of a dollar, 
Ihe answer; but, to e.\prcss it decimally, we proceed thus: — 



OPERATION, 
Numer. 

Denom 5)2,0(,4 
20 



Arts, 4 tenths, = ,4. 



82)3, 00(, 09375^ 

288 

120 
96 

240 
224 



Jn tiiis operation, we cannot di- 
vide 2 dollars, the numerator, by 5, 
the denominator; but, by annex- 
ing a cipher to 2, (that is, multi- 
plying by 10.) we have 20 tenths, 
or dimes'; then 5 in 20, 4 times ; 
X^^^^ ^^i ^ tenths, = ,4 : Hence Hm 
common fraction f^, reduced to a decimal, is ,4, jiiis. 
2. Reduce -fy to its equal decimal . 

OPERATION. J ,.. , , 

In this example, by annexmgon« 
cipher to 3', mnking 30 tenths, w« 
find that :^js not^contained in tha 
lOlhs ; consequently, a cipher must 
be written in the lOths' place in 
the quotient. These 30 tenths may 
be brought into lOOths by annexe 
ing anotiier cipher, making 300" 
hundiedtlis, which contain 32, .y 
times ; that is, 9 hundredths. By 
continuing to annex ciphers foj 
lOOOths, &c., dividing as before, w« 
obtain ,00375, Jtns, By counting 

iM eipjiers annexed to the numerator, 3, we shall 'find thfist 

•^al to ihe decimal places in ihe quotieui. 
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Mote,'— In tho Ia«t answer, we have five places for decimals ; but, aa tho ft 
li the fi(\h place is only <r f^ f^f^jfjj of a unit, it will be fuumi suffioieiitly exaoc 
tot most practical purposes, to extend the decimals to only throe or four place* 

To know whether you have obtained an eqnnl decimal, change 
tlie decimal into a common fraction, by placing its proper cJe- 
Bominator under it, and reduce the fraction to its lowest terni': 
If it produces llie same common fraction again, it is right j thiui 
taking the two foregoing examples, ,4 = ^j = §. Again. 

From these illustrations we derive the following 

RULE. 

Q. How do you proceed to reduce a common fraction to its equm 
diecimal ? 

A. Annex ciphers to the numerator, and divid9 
by the denominator. 

Q. How l()i!«f do vou continue to annex ciphers and divide? 

A, T\]\ there is no remainder, or until a deci- 
mal is obtained sufiiciently exact for the purpose 
required. 

Q. How many fij^irns of the qiiofieiit will be dooimals ? 

A. As many as there are ciphers annexed. 

Q. Sucpo-jo liiai ihvro ore not figures enouy^li in ilie quotient ftr 
iMs pnrj»o>.e, wlwji is to bo <lonc i 

A. Prefix ciphers to supply the deficiency. 

More Exercises for the Slate. 

3. Change 4, f , J, and gV ^ equal decimals. ^. ,5, ,7S 
,25, ,04. 

4. What decimal is equal to g-V ?-•*>. What = | ?-5. Whti 
-= TZ ?-''5. What = 5^j M. .4. 1 ,34. 

5. What decimal is equal to y^V ?-5. What = | ?-42X 
What=i-V?-'>- What = /,T?-175. What = -f g .M)'25. .-?. 1,«V 

6. What decimal is equal to i.MUl. What=S? 444A 
Vhat = ^V'-»010l. What=i.?-:«33.» .^. ,«'J6'J01.+ 



♦ When decimal frnctionn ronlt luo to repent tho «nmo figtiri, like 3:13, &e^ 
ll this example, thoy are called K'jpetontlH, or Circulatini; OeciiuaU. Whe» 
9k]j one figure ro^teuts, it in cai ^d a sin<^le rcp^itnnd ; btit if two or moiv 
ifur«B repeat, it is culled a romi 'und roiiutend : thus, ,3:i3, &c. u a lin^ 
Ipnetend, ,010101, &c. a rointmur.a rojwtond. ^^ 

Whun otimr dnciinal.4 cuina bet re circulftUsf decimals, m ,8 in (8333, ill 
* If called a mixed repetead. 
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t LiYIH. To REDUCE Compound Numbbes to Deci- 
mals OF THE HiaHEST DENOMINATION. 

1. Reduce 15 1. 6d. to the decimal of a pound. 



OPERATION. 

12)6,0d. 
SO) 15,5 s. 

,775^. 



In this example, 6 d. = ^ of a ahil- 
linff, and ^, reduced to a decimal by 
U LVII., is equal to ,5 of a shiUingr, 
which, joined with 15s., makessl5,5s. 
In the same manner, 15,5 s. h- 20 s. :» 
,775£, Ans, 



It is the common prr ^tice, instoad of writing the repeating^ fibres serenu 
times, to place a dot over the repeating figure in a single ropoteod \ thus, 11) , 
Ace, is written 1 ; also over the first and last repeating figure of a compound 
repetend ; thus^ for ,030303, ^. we write, ,U3. 

The valuo oi any repetend, notwithstanding it repeats one figure or more as 
infinite number of times, comings nearer and nearer to a unit each time, though 
never rcachinir k, niay be easily deterroioed by common fractions ; ar will 
«y)p«ar from what follows. 

By reducing 4- to a decimal, we have a quotient consisting of ,1111, &c., tliat 
n, the repetend #1 ; ^, then, is the value of the repetend 1, the value of ,333, 
Itc. ; that is, the repetend 3 must be three times as much ; that is, 2- and 
,4=r|; ,5=:.:J} jind ,9 = J- = 1 wholo. 

Hence wo have the following BULK for changing a single repetend to Ita 
equal common fract'on : — Make the given repetend a numerator, writing 9 
iQidemeath for a denominator, and it is done. 

What is Uie value of ,i? Of ,3? Of ,4.' Of ,7? Of,§? Of ,6? A, ^^ 

h *' h h f 

By changing ^ to a decimal, we shall have ,010101, that is, the repetend 
,01. Then, the repetend ,04, being 4 times aa much, muat be ^, and ,30 
must be ^, also ,45 ~||. 

If ^_^ be reduced to a decimal, it produces ,6oi. Then tho decimal ,00i, 
being 4 times as much, is ^|^, and ,036=^^. This principle will bn 
true Ifv any number of places. 

Hence we derive the following RULE for rednoing a eirculatir^ decimal to 
a common fraction : — Make the given repetend a numerator, and the dcnoini- 
aator will be $» many 9s as there are figures in the repetend. 

CLnnge ,18 to a common fraction. A. ^-|-=:^. 
Lnoago ,721 to a common fraction. A. ^^ =: -j^j- 
Change ,003 to a common fraction. A. ^^^=. -j-^. 
In the follow*-:g example, vis. Change ,B3 to a common fraction, th« f- 
pMting figuie is 3, that is, ^. and ,8 ia ^ j then ^, in8t«ad of being f cf 
13 • 
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Hence we derire the following 
BULB. 

Q. How nittst the several denominations be placed T 

A. One above anotlier, the highest at the 
bottom. 

Q. How do you divide ? 

A. Begin at the top, and divide as in Reduc 
Uon ; that is, shillings by shillings, ounces by 
ounces, &c., annexing ciphers. 

Q. How long do you conliime to do so t 

A> Till the denominations are reduced to the 
decimal required. 

, More Exercises for the Slate, 

^. Reduce 7 0. C d. 3 qrs. to the decimal of a pound. 

j3.378125ie. 
). Reduce Ss. to the decimal of a pound. A. ,25jS. 

4. Reduce 3 farthings to the decimal of a pound. 

A, ,0(,3125£ 

5. Reduce 2 qrs. 3 na. to the decimal of a yard. A. ,6875 yd. 

6. Reduce 2 s. 3 d. to the decimal of a dollar. A. $.375. 

7. Reduce 3 qrs. 3 na. to the decimal of a yard. A. ,9375 yd. 

8. Reduce B oz. 17 pwts. to the decimal of a pound Troy. ^ 

*^ ^ A. ,rJ75 lb. 

9. Reduce 8 £. 17 s. G d. 3 qrs. to the decimal of a pound. 

A. 8,878125je, 

%. unit, is, by being in the seccnd place, ^ of -^ = ^ j then -^^^ sod -^ 
■dded together, thus, -ft + ^ = J^ = fj. -^w. 

Hence, to find the value of a mixed repetond— First find the value of the 
repeating Uecimalfi, then of the other decimaJs, and add theiie result togbtbcr 

3. Change ,91^ to a common fraction. Ji, -^^ + ^$|k *= § §^ ^ ^^ 
rro^f, ll-*-12==,916. 

3. Change ,S()3 to a c«mmon fraction. A, i^^g-* 

To know If the reiuU be right, chanjro the common ihictioh to a docimtf 
Sfain. irit prottucoa the Mnie. thA work is right. 

Repeating decimals may be easily multiplied, subtracted, 4tc. bT fflrilTSiiat 
kf them te their equal common fraetioiis. 
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f IjIX« To reduce Decimals of higrbii Db nomina- 
tions TO Whole Numbers of lower D^nohinv 

TIONS. 

T%is rtt/« is tlie reverse of the last. 
Let ns take the answer to the first example. Reduce ,775JL 
ID whole numbers of lower denominations. 

OPERATION 



£ ,775 

20 

8. 15,500 
12 



In this example, ,775jC. redueed 
to shillings, that is, uiiiltiphed by 
20, gi^es 15,5, (for ni|ili(Ts on ill* 
right of a decimal «n» of no value;) 
then the decinal part ,5x1^^^ 
0,00 » 6 d. ^ii«. 15s. (id. 



d. 6,000 

Hence we derire the following 

Q: How do you proceed T 

A. Multiply the given decimal as in Reduc- 
tion; that is, pounds by what in^ikes a ix)undy 
ounces by what makes an ounce, ^lc. 

Q. How many places do you point nff in each prixliici for decimals T 

A. As many us there are decimal places in tiie 
given decimal. • » 

Q. Where will y«u find the answer ? 

A. The several denominations on the left hand 
of the decimal points will be the answer. 

3fore Exercises for ike Slate, 

Tlie following examples are formed by takin<y the answers In 
the last rule ; . f course, the answers in th:s uiny bt* found in th? 
exa:nples of that. The examples in each are numbered no ad ta 
correspond. 

2. Reduce ,37R125jC. to whole nnmljers of lower denomina* 
tions. (For Ans. see ex. No. 2, 11 LVIII ) 

3. What is the value of ,25 of a pound ? 

4. What is the value of ,00:M*^ of a pound ? 

5. What is the value of ,fW7r> of a «'ard > 

6. What is the value of ,375 of a dollar ? 

7. What is the value of ^tm of a yard ? 

8. What is the value of ,7b7o of a pound Troy ? 

Digitized by VjOOQ IC 



Ui ARITHMETIC. 



Applicaiicn of the two foregoing Rules. 

1. What will 4 yards of cloth cost, in pounds, at 7 a. 6 d. a 
jard? 7 b. 6 d., reduced to a decimal, = ^75£. X 4 yds.ss 
£1.500 
20 

10,000 .^ftf., l£. lOs. 

S. At $6 a cwt., what will 2 c wt. 2 qrs. of rice cost ? .4. $13 
8. At 820 a ton, what will 15 cwt. 2 qrs. of hay cost ? 

^. $15,50. 

4. What cost 6 cwt. qr. 7 lbs. of sugar, at $ 11^ a cwt. ? 

A. $68,203 + 

5. What cost 60 g&ls. 1 pt. of rum, at $ ,78 a gallon ? 

^. $46,807t%. 

6. At $1,25 a bushel, what will 36 bu. pk. 4 qts. cost .' 

A. $45,15r)TVj- 

7. At $4,75 a yard, what will 26 yds. 2 qrs. of broad clctli 
•ost.' ./?. $125,87i. 

8. At 2£. 10 8. a cwt., what will 6 cwt. 3 qrs. of rice ccst } 
2£. 10 8. s= 2,5£., and 6 cwt. 3 qrs. = 6,75 cwt. ; then, 6,75 X 

%5 s= 16,873£. X 20 == 17,5 s. X 12 = 6 d. A. 16£. 17 s. 6 d. 

9. What will 6 gallons 2 qts. of brandy cost, in pounds, at 15 
shillings a gallon ? A. 4£. 17 s. 6 d. 



REDUCTION OP CURRENCIES. 

H \a^. An apology may by some be deemed necessary for 
the omission, in this work, c^ much that is contained in oilier 
treatises, respecting what is called " tlie currencies of the difler- 
ent United StaU^s." The author, however, deems it rather 
neoessary to apologize for introducing the subject at all. Tliose 
merely nominal currencies, originally derived from Great 
Britain, have loiig been obsolete in law, and ought to become 
so in practice. So long, however, as that practice continues, it 
may be niicessary to retain a brief notice of it in elementary 
works. 

JVb««.--It was not intended that tho following Table should be exact in every 
purticular to a mill, but onoosrh ro to correspond witli the pecuniary cnlculft- 
t ions current among men of business ; and, as such, it will bo commiUed to 
memory mure eoiiiiy. 

Tho design of the Table is not that it shoulJ be teamed by roto, but by 
••'liial calculations from a few data: thus, as I farthing is } of n qent, thes 
% iarUiings are }. A{^in. as 3d. ia 4 ceoto, and 3 1 are 53 cents, then 3i. 34 - 
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ftre M eenttf. It would be well for the tMeber t» dilMt tto cttmttal ef the 

pnpil to this object by ozpienatiooe. 



Repeat the 



TABLE. 



1 farthing 


ii 


. . 1 efapner, . 


. or . . 4 of a cent 


2 farthings . m 


. . I orapaoay, . • Of . . f of a Cent. 


3 farthings . . ' an 


. . . 1 ofapwmj,*. . or . . 1 cent 

. . 1 renny, . . Or . . 1^ CCn*. 


4 farthings . . ait 


Pence, cts. s. 


d. d. et9. 8. d» d. et». 


1 u li 


1 and 


1 «• 13, or 18 


2u>d6an30, « 42 


2 an 2S 


1 aod 


2 an 14, or 19^ 


2 UKl 9 an 33, .> 40 


3 »« 4 


1 and 


3 an 15, or 21 


3 and ar« 36, <» 50 


4 an 5J 


1 and 


4 an 16, «22 


3 «.d 3 an 39, « 54 


44 an C)i 


1 and 


5 an 17, « 23^^ 


3 and 6 an 42, « 58^ 


5 .« 7 


1 and 


6 an 18, «25 


3 ami 9 »« 45, «i 62| 


G are 8^ 


1 and 


7 an 19, or 26^ 


4 and an 48, et 60J 


7 an 10 


1 and 


8 an 20, «27i 


4 and 3 an 51, « 71 


8 an 11 


1 and 


9 an 21, or 29 


4 and 6 an 54, or 75 


9 «* 12:^ 


1 and 


10 an 22, orSOJ 


4 and 9 an 57, or 79 


10 an 14" 


1 and 


11 an 23, or 31^ 


5 «Ki an 60, or 83| 


U ar. 15 


1 and 


12 an 24, or 33^ 


5 ami 6 a>e 66, or 9l| 


12 an 16| 


2 and 


3 an 27, or 37^ 


6 «»d an 72, or 100 



1. At 3 farthings a yard, what will 2 yards of tape cost in 
cents? 

2. What will 2 sticks of twist cost, in ccnta, at } d. a 
stick ? At <! d. a stick ? At ^ d. a stick ? 

3. At 7 d. apiece, how many cents will buy 1 inkstand ? 
Will buy 2? Will buy 3? 4? 5? 6? 

4. How many cents must you pay for 2 rulers, at 9 d. 
apiece? For 4? For 6? For 8? For 16? For 24? 
For 32? 

5. What will 2 yards of lace come C^* in cents, at 1 s. 6 d. 
a yard? What will 3 yards ? What wnl 4 yards ? Wliat 
will 6 yards ? 

G. When oats are 3 s. 6 d. a bushel, how many cents wifi 
buy 2 bushels ? 

7. When lye is 3 s. a bushel, how m uiy cents will buy 
2 bushels ? How many 3 busLvji ? H )v many 4? How 
many 8? 
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8. When corn ia 4 s. 6 d. a busliel, what are 2 bushe»i 
worth in cents? What 4 bushels ? What 8 bushels? What 
12 bushels? 

9. How many cents make a dollar ? ^. 100. 

10. If c Latin Grammar cost 6 sliillings, liow many dol- 
lars will buy 2? H:.;v many 4? How many 6? How 

. many 8 ? How many 20 ? 

11. What will 2 barrels df flour come to, «(t 80 shillings 
^.er b-n-Li ? What will 3 ? What will (> ? What will 7 ? 

12. If you buy a book for 1 shillin<r and 6 pence, and give 
the bookseller a fifly-cent piece, how many cents in change 
must he give you ^ 

13. If you buy a Latin Grammar for 4 sliillings and 9 
pence, and give the bookseller 1 dollar, how many cents 
must he pay you ? 

14. If you have 4i pence a week, how many weeks will 
come to a dollar^ How many to 2 ? How many to 3? 

15. If. I pay 1 s. 6d. for 1 meal of victuals, how many 
meals can I have for a dollar ? For 2 dollars ? For ^ a dol- 
lar ? For i of a dollar ? For 3 dollars ? For 4 ? 

16. When broaacloth is 12 s. a yard, for how many dol 
lars can you buy 2 yards ? How many 3 ? How many 5 ? 

17. You buy a hat for 18 shillings, and give the store- 
keeper a five dollar bill ; how many dollars must he give 
you in change ? 

' la How many cents are 2 s. 2 d. ? 2 s. 5 d. ? 2 s. 7 d. ? 
2s. lOd.? 3s. Id.? 3s.5d.? 3s. 8d.? 4s. 2d.? 48. 
5d.? 4s.7d.? 7s.7d.? 98.0d.? 10s.(;d.? 128.? 
128.6d.? 12s.9d.? 13s.? 14s.()d.? 15s.? 15s. 
6d.? 15s.9d.? 168.6d.? 178.Gd.? 18s.? 2ls.? 
24s.? 27s.? 308.? 368.? 42s.? 48s.? 548.? 
COs.?^ COS.? 



. Q. What is that, which you have now been doin|f, edilcd 7 

A. Reduction of Currencies. 

Q. Are pounds, ttliillings, pence and fafthhivs the same in al 
countries ? 

A. They are the same in name, but not in 
▼alue. 

Q. What was that value ibnneriy io England and her AmertmHi 



A. The same. 

Q. What has occasioned the difWrenee in va^t 
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A. The legislatures of these colonies emitted, 
or put in circulation, bills, which depreciated in 
value in various degrees. 

Q. What :s the number ol' shillings, which it takes ia any stale; la 
toake a dollar, called ? 

A. The currency of that state. 

Q. How many shillinj^s make a dollar in the New Engiand Slates, 
ITirginia, Ken lucky, and Tennessee ? 

A. 6 shillings. 

Q. What name does the currency of these states take 7 

A, The New England currency. 

New Engij^nd Currency. — To nduce thit Currtney i» 

Federal Monty, and Federal Money again to the saute Currency ,'— 
Q. What part of a pound is $\,or Gs. o( this currency 7 

A. ^jf =1 ^(j ; decimally, = ,3. 

1. How many dollara in 3ii. 8 a. 3d. ? 

By reducing 3£. ds. 3d. to decimals, by 1[ LVITI., we have 
S,4125i^. Now, since every ,3 of a pound is a d(»llar, it is evi- 
dent, that, as manv times as ,3 is contained in 3,41*425£.,80.many 
loUars tliere will be, tlius : — 



OPERATION. 

,3)3,4125 
$ 177375, Ans. 



THa pnpil mwtt rocoltect that, in divirioo 
of fleciiiuih, there nnui«t In; Uk; «i:rfW ilum* 
Iter of iltMiimals in the divisfir anri ,uutiflDl 
thut there ii in Ute (hviitonU. Thero aro4 ia 
tlio iliviiiend, ami I in the ilivtMir ; coaso- 
<|iienlly, there muat b« 3 i>ouitud off in tfa« 
quotient. 

2. How many pounds in $1 1,375 ? 

This example being the reverse of the last, it is evident that 
re must multiply by ,3. 



R win b« reeolleetsd by the | 
in fNiintini ofl\ that thrru moat be Hft 
many dectmal plac«ii in the prediwL 
aa th<ire are decimul plaeea hi Wtt 
moltipUer and multipHeand, 



OPEKATION. 

til, 375 
,3 


il.3£.88.3d. 3,4125 
20 


6,2500 
12 



3.0000 
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Titm these illiutrations we deiive the foUowing 

Q, How do you reduce the New England cuiTen<ijr fb IbdenI 
money 7 

A. Reduce the question to the decimal of ft 
pound, and divide by ,3. 

Q. How do you reduce federal money to the same currencj 
again ? 

A. Multiply by ,3. 

More Hxercisesfor the Slaie. 

S. Bought a boilding for 17£. 15 s. 6 d. ; how many dollais 
will pay for it? .4. $5i>^. 

4. How many pounds in $59^ P-17-15-6. In $177,75 ^- 
53-6-6. In $355,50 .M06.13. In $71 F-2I-6. In $142.'- 
42-12. In$568.M70.8. ^. 412je. Is. 

5. What will 15 barrels of flour cost, in dollars, at 6JB. 16 s. 
If . E. currency a barrel .?-340. At 7dE. 10 s. a barrel .?-375. At 
7je. 7 s. a barrel .'-30750. At GJC 10 s. 6d. a barrel .?-32625. Al 
6Je. 4 s. 6 d. a barrel .^-31125. A. $1720. ^ . 

6. What will 4 acres of land cost in pounds, at $50 an acre .'— ' 
CO. At $49 an acre .'-58- 16. At $48 an acre .?-57-l2. At 
$25 «n acre .'-30. At $12 an acre .^-14-8. At $24^50 an 
acre?-29-8. j3. 250£.4s. 

7. What will 4 acres of land cost in federal money, at 15JB. 
an acre.?-200. At \i£, 14 s. an acre .?-J96. At 14je. as. an 
«cre.?-192. At 14JB. 4s. au acre.?-! 80333. At SjB. 12s. an 
acre .M8. At 7£. 4 s. an acre .?-96. A. $921 ,333. 

8. What will 15 barrels of rum cost, in pounds, at $22,75 a 
barrel P-102-7.C. At $23,75 a barrel .M06-17-6. At $20,75 
a barrel .?-93.7-6. A. 302£. 12 s. 6 d. 

9. A gentleman in Virginia purchased a house for 300£. 15 a^ 
6 d.,-1 002583, 40 acres ofland for 61 £. 5 s. 6d.,-20425, and ex 
pended for repairs 109£. 9s. 8 d.-364944. What did the whole 
amount to in federal money } A. $1571,777. 

New York Currency. — Q. Whatisthecorr«ncyorN«« 

fork, Norlh Carolina and Ohio called t 

A. New York currency* 

Q. IJow many shillings make a dollar of this currmcy t 

A. 9 shiUings. 

Q, What part of a pound is 8 i. T 

^ A = A ; decimally = ,4. 
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Role. Q. Tiow do you proeeetl to reduce this currency to feder^ 
Money, and federal money to the game currenc}* a^aiu ? 

f A. Take ,4, and proceed with it as with ^, in 
the last rule. ' 

Exercises for the Slate^ 

1. Change S(k£. 18 s. to dollars and cents. 

204i:. !8 s. == '->04,!)£. ^4 = $r»f 2,25, Jfns, 

2. Change to federal money AiV.)£. l(»s -I02'150 ; 13(J£. 12 m.- 
34150; 413£. l(is.-103450; ^UX. 12 8.-124; 50£. 2 8.-12525 j 
C00£.-1500. ^.$4149,75. 

3. Will you change into New York currency $22,078^ 
C-lG-r-l; $44,154?- 17-13-2-3; $88,312 ?-;^(> 5-3 ; $17t>,024^. 
70-12-11-3. ^. 132JC. 9 s. 3.id. 

4. What will .20 yards of clotli cost, in dollars and cents, at 
15 s. C d. a yard ?-3>^75. At 12 s. 6 d. a yard .'-3125. At 13 ». 
6 d. a yard ?-3375. At 17 s. 6 d. a yard .'-4375. jJ. $147,50. 

Pennsylvania Currency. — Q. What is the currencj •( 

New Jersey, Pennsylvania, Delaware, and Maryland called ? 

A, Pennsylvania currency. 

Q. How many shilling's make a dollar of this currency 7 

- • A. Is. 6 d. 

Q. What part of a pound is 7 s. 6 d. 7 

A. Is. 6 d.'=: 90 d., and 20 s. = 240 d. ; then, 

KuLK. Q. How do 3'ou reduce this currency to federal n:oney 7 

A. Divide by § ; that is, multiply by 8, and 
divide by 3. 

Q. How do you reduce federal money to the same currency 
Again? 

A. Multiply by f . 

Exercises for the Slate. 

1. Change 60 JS. 15 s. to federal money. 

60£. 15 8. = (i0,75je. X 8 =a 486 -^ 3 = $162, Jns. 

2. Cliange $162 to Pennsylvania currency. 

$162 X 3 = 48() -I- 8 = 60,75i:. = 60£. 15 a. Am. 

3. Change to dollars anu cents b0je.-2I33:«; 250i:. 16a.- 
66880; 240i:.-640j 1£. 15 s. 7d.-4744; 50je.7s. 2d.-1342a8, 
^.$1661,165+. 

4. Will you change to Pennsylvapia currency $0,50.^-3-11-3, 
$28,50 .?-10-1:J-9; $57 i'-21.7.6 ; $'«>,50f>-32-l.T); $42,25?- 
15-16-10-2; $126,75 .M7-10-7.9; $633,75.^-237-1 3-1-2. 

ji.36a£. 14s.4d.2qF«' 
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Georgia Currency. — Q. What is the curreney of Cm* 

Una iiid Georgia called 7 

A, Georgia currency. 

Q. How mail)' sliilliugs make a dollar of this currency t 

A. 4 8. 8'a. 

Q. Whal part of a pound i« 4 s. 8 d. ? 

A. 4 s. 8d. = 56 d., and 20s. = $^40 d. ; then, 

56 d. is/4^ff£. = ,^(y£. 

Rule. Q. iiow do ^ou raduce Georgia currency to federal 
lEoney ? 

A. Divide by -^jj ; that is, multiply by 30, and 
divide by 7. 

Q. How do you reduce federal money to the same currcni} 
a^aiu ? 

A. Multioly by ^jj. 

E/iercisfs for the Slate. 

1. Change 83r»£. f»8- to ft»dt»ral rnonry. 

8:ir>,4r»£. x an = 2r){M)Hr>()-^ 7 = $3580,50, .tfiw. 

2. Chango $:r>SO,'>0 to (Jeoriria currency. 

$:jr>st>,r»o x 7 =^ •j.1<m;:i,:»o -^ :n) = 8X'^£. s jins. 

3. Change to feQeral money S>(W£ 17 s. 3d.-81>r))25; 104JE 
88. 7 d. 2 qrR.-4-175G2 ; 2r>2i;. 3 s. 1 d. 2 qrs.-lOWKiCiI). 

^ J. $3423,356. 

4. Will you changH to p'^nnds, shillings, &c., $447,562?- 
IW-8-7-f; $8y5,J25.^-20«-17-3; $l(W0,<54;i)?-2r>2.3-l-l. 

Jl.Mio£.S». lid. 2qr8.+. 

English or Sterling Money. — Q. How many shil 
Ungs of this money make a dollar 7 

^. 4s. 6d. 

Q. What part of a pound is 4 s. f> d. 7 

A. 4 s. 6 d. = 54 d., end 20 s. == 240 d.; tlien, 

Rut.E. Q. How may sterhng money be reduced to federal 
nouey 7 

A. Divide byi^; that is, multiply by 40, and 
divide by 9. 

Q. How do you chaii|,e fodera money to sterling money T 

A. Multiply by /(j. 

Excrchfsfor the Slate. 

1 Change 31X. 7 b. 6 d. to federal money. 

9li&. 7b. «d.«i9l a75x 40»855,000-f-9a$lX»» Jl» 
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Si, Change $95 to steriing money. ^. 21 £. 7 s. frit. 

3. Change 2\£. 7». 6 d. to federal money. ^. $5»5. 

4. Change $285 to sterling money. ^. 64X. 28. Gd. 

Canada Currency. — Q. What is the currency of Gana^ 

and Nova Scotia railed ? 

A. Canada currency. 

Q. How many sluihugs of this currency make a dollar 1 

A. § S. 

Q. What part of a pound is 5 g. 7 

A. 2^^ = i. 

Rule. Q. How do j'ou chango this currency into federal money 1 

A. Divide by J ; that is, multiply by 4. 

Q. How do you reduce federal money to Canada currency? 

A. Multiply by J ; that is, divide by 4. 

Kxercises for the Slate, 

1. A gentleman, residing in Boston, contracted a debt of 
200JC. 17 s. in Halifax ; how many dollars will pay the debt } 

2(H)£. I7 8. = 2IM),K5£, X 4 = $803,40, .4/w. 

2. Ay residing in Montreal, sent 300£. Canada currency to 
B, his correspondent in New York, to purchase I5i0 barrels of 
flour. The flour cost $I'<i,r)0 pe*- barrel ; h<»w much, in Canada 
currency, is the balance wliich is due ? A. 75£ 

3. A merchant in Quebec wrote to his cornpspondent in 
Philadelphia, to purchase a large Quantity of cotum. His cor- 
respondent writes he has purcha.sea 300 Iwies, eacii coMtaining 
27a pounds, at \{)% cents per pound. How many p<mnd;i Can* 
ada currency must the merchaiit remit to hia agent to meet the 
jrarchase price ^ A. 2114£. 1 s. 3 d. 

Foreign Coins are estimated in the United States 
according to the fallowing 

TABLE. 

Livre of France, . $ ,18^ 

Franc of France $ ,18|. 

Guilder or Florin of the U. Netherlands, . . $ ,40 

Mark Banco of Hanibtirg, $ ,<{3| 

Hix dollar of Denmark, $ 1,00. 

Real of Plate of Spam, $ ,!0. 

Milrea of Portugal, 8 1,24. 

T*l€ of China, • 1,48. 
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Pagoda of India . • . $ 1,84 

Rupee of Bengal, 9 ,50. 

A pound sterling of Great Britain, ......$ 4,44^ 

A pound sterling of Ireland, $ 4,10. 



1. Reduce 500 livres of France to feden.1 money. 

1 livrc = $sl8i ; then, 500 X IS-i = f 92,50, J, 

2. Reduce $1)2,50 to livres of France. .4. 500 livres. 

3. Reduce 5000 francs to federal money. Ji. $'937,50. 

4. Reduce 12500 florins to federal money, jf. $5000. 
6. Reduce $5000 to flcrins. ^. 12500 florins. 



Questions on the foregoing, 

1. How many are 40, 5, and 9, added together? HqW 
many 100 -|- 19-)- 9 .^ Hov/ many 400-}- 50 +25-}- 9" 
ilow many 500 4- 100 + 80 + 20 ? How many 89 + 9 + 

2. How many are 6 times 50 ? 10 X 100 ? 10 X 1000 ? 
20X^>0.^ 30X40? 

a What number added to 20 will make 30 ? Will make 
40 ? Will make 39 ? Will make 89 ? 

4. What number multiplied by 4 will make 8? Will 
make 40 ? Will make 400 ? 600 ? 1000 ? 

5. What number divided l)y 8 will make 2? Will make 
6? Will make 10? 

6. If the miniiend be 40, and the subtrahend 21, what will 
be the remainder ? 

7. If the remainder be 40, and the subtrahend 20, what 
will be the minuend ? 

8. If the divisor be 6, and the quotient 8, what will tlia 
dividend bo ? 

9. If tlie quotient be 10, and the dividend 120, what wil 
the divisor be ? 

10. If the product of two numbers be 84, and the multl 
plicand 7, what will the multiplier be ? 

1 1. What will 120 jrards of cloth cost, at 50 cents a yard ? 
(Divide by the aliquot part, found in f XXVIII.) At Si^h 
cejits ? At 25 cents ? At 20 cents ? At IGf cents ? At 
12i cents ? At 10 cents ? At 5 cents ? 

12. How many times will a little wheel, 6 inches in ciih 
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eumferencc, turn round in going 1 foot, or 12 inches ? Ib 
^otng 3 feet, or 36 inches? In going 5 feet ? 12 Icot ? 
How many times in ffoing across the street, allowing it to 
^e 3 rods, 3 yards, and 1 ^t, or G()0 inches ? 

13. What must be the circumference of a wheel tha 
turns round twice in seeing 2 feet, or 24 inches ? 

14. How many shillings in 8 d. -f-6 d. + 10 d. ? 

15. How much does IDs. 6d. lack of 1£.? 

16. How many pounds are 2 times 30 s. .^^ 4+ 10 s. ? 

17. Divide 15 s. by 2, 

18. Reduce | to its lowest terms. 

19. Reduce ^j, ^2-> "A%> A°tt» to their lowest terms. 

20. What fraction can you use for -j^, -^^^ -j^, i, ^^ 

21. What part of a month is 1 day? ^. ^. Is 2 days.-* 
•^- inr =tV- Is 5 days ? ^. ^ = i. Is 7 days ? A. A- 
Is 8 days? ^. ^^=^. Is 9 days? ./2. ^^ =: t^. I. 
15 days ? A. ^ = J. Is 20 days ? A, %%= f . 

22. How much is i of i? iofi? iof^ofi? 

23. How much is | of J ? sV of A ? 

24. How many times is 2 contained m \ ? How much is 
J off? 

25. How many times 2 in -^ ? (To divide a fraction, we 
multiply the denominator, or divide the numerator.) 2 in 
,^? 3inA? 3inif? 4inf^? 

26. How much is ^ of g^y of a month ? ^ of ^ of a montJi ? 
f of a montli divided by 2 is how much ? How much is ^ 
of fS of a month? 

27. James has \ of a dollar, Rufus f , and Thomas Um 
remainder of tlie dollar ; what is Thomas's part ? 

28. William had ^ of a ticket, Henry i, and James ^ 
what part of a ticket did they all own? (Find how manv 
8ths each had first.) 

29. What kind of fractions are thi5 following, viz. J, i 5i 
7i,2|.fof+? 

30. Reduce ^ to a decimal. 

31 What decimal is equal to^? |? -A-? |r 

32. James has ,2 of a ticket, William ,5, Thomas /2 am 
Harry the remainder ; how much does Harry have ? 

33. What is the amount of ,34-,44-,l? 

34. Multiply ,6 by ,5. 

85 How much is .5 of ,5? 
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36. How much is fl multiplied br AT 
ar. Divide ^ by ,0. 
;J8. Divide ,8 by fi. 

39. Divide ,(J by ,J5. 

40. Prom ,5 take ^5* 

4 1. i- of 14 is 2 ; 2, then, is ^ of what number? 

42. ^ of 4 Id 2; 2, th^n, is J of what number^ 

43. 3 if i of what number ? 
41. 4 is ^ of what number? 

45. 5 ia jV o^ ^h«^t. number ? 

46. 10 is ^ of what number? 

47. 7 is ^ of wkat number? 

Exercises for the SkUe^. 

1.2685 + 87 + 8+00= .^.2^40. 
2. 378054:} — 2«'h;)= w4. 378asr>4. / 

iJ. 72.3(W4r> X i/:«= j^. 125:V42I55i0;-|, 
4. 8D3(:45 -J- 201 = ^. 444r>?|{ f . > 

5.^VeW/*¥^== ^. 243,3iJi?JU. : 
0. 7 is 7*5 of what number ? .^. 4!¥). 

7. 2G is 4 of what number ? .^. UVl. 

8. 20ii. 13 8. 4d.+ l(K)£. 15b. Gd. + 10d. + 15g. + ^8.64- 
.+i^d.+Lld.= .4. I'^tiJC. 6 8,4d. I qr. 

y. Frou: Ije. 15 a. take IDs | d. J2. 158. 11 d. 1 qr. 

10. Multij.ly 10 b> J. .-?. 10|. - ' 

n Divide 1(> by |. ./?. 24. ' 

12. Multiply I by 30. .S. 25. ■ 

13. Divide ^ ^y 30. ./?. uV- ' ^ ' ' 

14. Multiply h of I by 15. ^. Sfi. 

15. Divide i of 5 by 15. J3. jV- 

IG. A man bought 4 hogsheads of moIassP9: the first cjn 
lamed 7Gf gallons j the second G3^ gallons ; tlie third 71)| gal 
ions, and the fourth SHj gallons. How many gallons in th» 
whole .^ (Reduce the fractional parts to a common denomin» 
tor before vou proceed to add.) ^. 279f^V» 

18. What is the value of ,990625 of a pound ? 

A. 19^. 9d. Sqra. 

19. From 29 years, 5 mo. 3 days, take 23 hours 40 minutes 

A. 29 vears, 5 mo. 2 days, hours, 20 minutes 
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IMTEREST. 16) 

JVUt«-^tVkett It M reqnimd to ftod the dintanee of tuiM tiom OM dtU !• 
toother, it may hn eittiily done by lubtracling the first date I'ronn the IWK* 
reckoninz the loiithx according to their order in the year; tlius, Janvary ■ 
iMt mn., rebiuury 12il mo. ; &c. >> 

20. What is the diflerence of time between March 27, 1SS7, 
and February 15, 1628? 

(19) (»») 

18^, 2d mo. ir>th day. 
1827, 3d mo. 27th Jay. 

Ans. 10 mo. 18 days. 

21. What is the difiereiice of time between April 14, 1827, 
and Marcii IG, lrJi>?S ? ./?. 11 mo. 2 days. 

22. A note, dated July 1, I82(>, was paid June 20,1828; 
how long was the note on interest ? j?. 1 year, 1] mo. 19 days. 

23. A note, dated Nov. 15, 1820, was not paid till Dec. 1, 
1828; how long was it at interest? Ji, 8 .years, mo. IG days 



In eomputinc interest, vre reekoa 
30 days to Uie mouth, and IS nottUii 
to the year. 



INTEREST. 



f L.XI. Q. If the interest of 100 dollars for 1 year is 
6 dollars, what will be the intertdt of 200 for the same time? 

of;u)o.9 or 400?, Of 1)00? 

Q. What will be the interest of 100 ?or 2 years? P'or 4 
years ? For 10 years ? 



Q. What is that which is paid for the use of money called 1 

A. Interest. 

Q. How, tiicii, may il he tlefined ? 

A. Interest is an allowance made by the bor- 
rower to tlie lender for the u<e of money. 

Q. Wlijil is ihal which is paid for the use of 100 for 1 year called 7 

A. The rate per cent. 

Q. Why called the r?ic per cent. ? 

A, Decause per cent., or per centum, means, 
oy the 100. 

Q. How, then, is in'ereft rr>niputed ? 

A. At so many dollars for each 100 dollars, so 
many cents for each 100 cents, so many pounds 
for each 100 pounds, &c. for 1 year. 
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m Aan*iiMKTic. 

Q. How is It eomputerl on a greater or leas suqi than ^00; #r fi 
^mger or shorter time than 1 year ? 

A. In the same proportion. 

Q. What is the ineauiug o(per amtwn 7 

A. Each year, or by the year. 

Q. What, tnru i- ihe meauiii**- of G per cent, per anuuia t 

A. 6 dollars for the use of 100 dollars, 6 ceni« 
for 100 cents, &c., for 1 year. 

Q. When tiic rate per cent, is established bj' law, what is tlw 
interest called ? 

A, Tlie legal, or lawful interest. 

Q. What is tiie lc<;al interest in the New England States f 

A. 6 per cent. 

AV/te.— In the state of NAr York, it is 7 per cent. 

Q. When tiiore is no mention made of the rate per cent.; what ra4o 
per cent, is undersiood ? 

A, The legal rate. 

Q. What is llic sum lent called ? 

A. The principal. 

Q. Wlien the interest and principal are both added togetlier, what 
is it called ? 

A. The amount. 



Sinnc. nt 6 per cent., the interest of 100 cents for 19 mo. is 6 cents, the ifi 
Mrest will al\v:iy.<« >>o \ iis many cents ns there are montlis ; that is, \ tiio nuin> 
ber of munthi) uill e.\j)refis in cents the Interest of $1 for said nmnths ; thus, 
tlie interest of $1 fur IS months hoin<,' (\ cents, 8 luo. will \>e 4 cents, for 4 is i 
of d mo. ; and in the same proportion for an) Inngth of time. 

Now, as the intjtrest of any sum over 1 dollar is proporl'ronally more, as 5 
dollars, for instanc4^, the interest of whicii is 5 times as many cents as the in- 
terest of $1, and as cents are lOOtha of a dolhir, it follows, that multiplying 
any denomination, as pounds, dollars, cents, &c., by ^ the numUor of months, 
will give a product that will be the interest, cither m cents or lOOths, which 
•re easily brou:;ht into dollars, or whole numbers, by cuuing off two figures ia 
tbo product, (that is, dividii.>g by 100.) 

Hence, to find the interest of any sum of dollars, pounds^ 
duUings, or eagles, for one year or more, we have the following 

RULE. 

Q. I low do you proceed ? 

A. Multi7/ry by half the numberof months, and 
cut off two figures at the right, (for dividiRg by 
}00.) 
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Mental Ezerct^ei. 

1 What is the interest of $8 for 4 months? •f.lCete. 

^, What is the interebt of $4 for 4 months ? wtf. 8 eta. 

3 What is the interest of $*^ for 6 months ? j9. 6 rt^ 

4 What is the interest of $20 for 2 mor *hs ? .A 20 cts. 
^. W hat is the interest of $80 for 10 niontns ? ^. $4,00. 

6. What is tlie interest of $40 for I yeuiy or 12 months ? 
J. $2,40. 

7. What is the interest of $S for 1 3-.'. 4 mo. ? jj. 64 cts. 

8. What is tlie interest 0/ $5 for 1 yr. G mo. ? wJ. 45 cts. 

9. What is the interest of $] for 4 years ? A. 24 cts. 

10. Wha^ is the interest of $8 for 2 mo.? A. Sets. What 
J0 the amouct ? wJ. $8,0a 

11. What is the interest of $6 for 1 yr-? Jl. 36 cts. What 
is the amomit r A, 36,36. 

12. What is the interest of $1 for 4 years ? ^.24 cent* 
What is the amount? A. $1,24. 

13. What is the interest of 100£. for 2 months ? A, 1£. 
What is the amount ? ^. 101£. 

14. What is the interest of 10£. for 1 yj. 8 mo.? A. 1£. 
What is the amount? A. 1 1£. 

15. What is the interest of $2,50 for 2 mo.? A. 2 cts. 5 jn. 
What is the amount? A, $2,525. 

16. What is the interest of $6,50 for 2 mo. ? A, 6J ct*. 
What is the amount ? A. .f 6,56^. 

Exercises for the Slate. 

1 What 19 the interest of $240,30 for 3 yrs. 4 rao. ? 
SvTh. 4 aio. SS3 40 mo. -*-2 = !i0, half the number of months. 



In this exatppio, as thor© are two pYacM 
for ccntM in tno multiplicand, there will b« 
two n\sn in the product; then, cutting oiF 
two more figures, (for dividi''g by 100,) w 
have $46,06, JIhs. 



O/ERATIUN. 

240,30 
20 

<rr8,0600, Ans, 

2. What is the interest of $400 for 2 yrs. 6 n:o. ? A, $00. 

3. iVhat is tne amount of $500 for 4 yrs. 1 mo. t 

A. $022,00. 

4. What is the interost of $75 for 2 yrs. mo. .?-jr25. OT 
$250 ?-^3750. Of $800 i'-lSO. Of $95 .''-1425. Of $b50i'- 
9750. .?. $280,r,0. 

5. What is the interest of $1500 for 4 mo. .'-30. For C 
iDO.P-45. For 10 mo..?-75 For 1 vr. 2 mo. .--103 For 
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1 yr. 8 rao. P-150, For 4 jtb. 2 mo. ?-375. For 6 m. 6 mo. *^ 

585, ^.$\3G5 

6. What is the amount of $75 for 2 yrs. 6 mo. ?-8635. Of 
f250?-28750. Of$800?-930. Of $y»?*10925. Of$6C0?- 
7475C. w«. $2150,50. 

7. What IS the amount of $615,75 for 5 yrs. ?-S00475. For 
U yrs. 1 mo. ?-1025223. For 7 yrs. 2 mo. ?^880522. 

-3. $2700,22 -f-. 

8. What is the interest of .$7G50 for 3 yrs. 3 mo. •'-149175. 
For 3 yrs. 4 rao.?-1530. For-O yrs. G mo. ?-298350. For 

2 yrs. 2 mo. ?-J>9450. j3. $C99;),75. 

9. ^Vhat is the amotcnt of $7,50 for 10 yrs. 1 mo. P-12037. 
For 2 yrs. 3 rao. .?-85l2. For 1 mo.?-7537. For 11 mo. ?- 
7912. For 1 yr. 7 mo. P-8212. A. $44,21 -f- 



^ J^]^]T* since days are always either SOths of a month, or 0om« 
greater part, aa halves, Ms, 4th8, 5ths, &c. ; thus, 1 day = ^ ; 2 day« 5:5 
■jpjy, vhich, beinff reduced to its lowest terras, is y^; 3 day8 = .j^, or .J^ 
5 <Ja}-fi = JL., or 4- ; 20 days= 2^, or -^ ; it follows, tJiat, if these parts 
V»e diminished in the Aame proportion as the months, that is, if half the A-ao- 
'ionul part be taken for a multiplier, the product will express the interest for 
the days in cents, or lOOtfas, which, divided by 100, as before, w^ill be the ia 
tcrest required. 

To halve any thing, we divide by 2. 

JVofe. — It will be recollected, that, to divi.^e a fraction by 2, we ctft. 
Multiply the denominator, or dirice the numerator. 

1. What Is the interest of $60 for 15 days? $60 

15 days = ^^ <*' ^ mo. -*- 2 r=: 4 , multiplier. X 

Ans. $ ,15, 

2. What is the interest of $24 for 10 days ? $24 

10 days = J J mo. = ^ ~i-9 = |, multiplier. J 

Ans. $ ,04 

3. What is the interest of $120,60 for 20 days .> $120,C0 

so days =s§j|^mo. =:^-£-S»j, multiplier. -^ 

Atis, $ ,4020. 

4. What is Uie interest of $360,60 for 19 days ? $300,60 

19 days =: ^J mo. -i- 9 =: U, multiplelr. \^ 

^itf. $1,14,1^111. 
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INTEREST . Ilf? 

Hence, to fiad the interest of any sum fOr days, we bAiw tha 
kllovr'mg 

RULE. 

Q. How do 3'ou proceed first ? 

A. 1 find what fractional part of a month the 
Oays are, and reduce the fraction to its lowest 
terms. 

Q. What do 3011 make the multiplier ? 

A, Half of this fraction. 

Q. llow do you halve the fraction ? 

A. Halve the numerator, or double the denom- 
inator. 

Q. After you have mnlliplled by the fraction, what is to be done 
with ihe product, to get the interest 1 

A. Cut oft" two figures, as before. 
Mental Exercises, 

1. What is tlio interest of $120 for 15 days ? ^. 30 cts. 

2. Interest 01 $G0 for 15 days ? A. 15 cts. For 10 da. ? 
A. 10 cts. 

3. Interest of $18 for 20 da.? w3. G cts. For 10 da.? 
JL 3 cts. 

4. Interest of $120 for 1 da.? A. 2 cts. For 2 da.?* 
A 4 cts. . 

5. Interest of $60 for 3 da. ? A, 3 cts. For G da, ? */l. G cts. 

Exercises for the-SUUe. 
I. What is the interest of $1200 for 2 da. ? $1200 

£ days =x ^g. -i- 2 =: ^\y ' multiplier. ^-j 

Ms. 40 ct«. 
2. . What is the interest of $800 for 20 da. ." $600 

SO 4ays = JJ =- J h- 2 = J, multiplier. ^ 

.^IW., $2,0.0 

3.- What is the interest of $2400 for 15 da. ? 

4. What is the interest of $3600 for 10 da. .? „. ^_ . 

5. What is the interest nf |^726 for 20 da. I A, $2,42. 

6. What is the interest of $1200 for 1 da. I- *>4). l-'or 3 da. «• 
60. For4da.?-80. Fo1-5da..?-l. For 10 da. ?-».. For 15 da.? 
;i. For 20 da. .M. For 25 da ? 5 A, $16,60. 
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7 WiiatistheiiiteMistof9]20for8yn.4roo.l9da.>$120 
Sfi»4au>.s100-i-9=90;aiidl5<te AaM>.-i-S=|; t]ien,{ ^q* 
tlMmalti»:ierferUi«4U7*MdiiM»Uiaftl90i. ) ^* 



^ 8. What is the interest of $1200,G0 for 1 yr. 

10 mo. 24 da.? $1200,GO 

1 jr. 10 mo. =23 -4-3 =11 mo.; and 94 da. |^ = |--^) 
1=1 ; the mulUplier, tbeo, it 1]|. ^ . $ ^^* 



13200C0 



.ins. $1C(>,868A m. 
' AVC0^»When the dayii are an even namber, it will oflentimui lie found con 
venienl to find what fractional part of a moatb half tlia days ivill be, without 
kalWng the fraction afterward*; tboa, for 90 dayi, taie 10 days=r j^J = ^, 
Ae multiplier. 

9. What is the interest of ||180 for 29 days ? ^, 87 cts. 

10. What is the ainount of $180,60 for "2 yrs. 4 mo. 20 da. ? . ' 

j3. $ 200,460, ' 

11. What is the amount of $36,60 for 2 yrs. 1 rao. G da. ?- 

12. What is the interest of $300 for 1 yr. mo. 15 da. •'- 
2775. For 2 yrs. 6 mo. 3 5 da. P-4575. Fo*- 3 vrs. 4 mo. 10 da. ?- 
6050. For 4 yrs. 4 mo. 5 da. f-7825. .^. $2li^,'>5. 

13. What is the interest of $600,50 for 2 >rs. .'-7200. For 
1 yr. 8 mo. .'-6005. For 2 yrs. 8 mo. 1 da. ?-»G!a JTor 5 yrs 
7 mo. 12 da. .'-202368. For 8 yrs. 4 mo. 4 da. ?-3006r>. 

.^.$731,308. 

14. What is the interest of $700 for 1 yr. .'-42. For 0^ rao. .'- 
8275. For 4 rao. .'-14. For 2i) da. ?-2:533. .4. $81 ,(?J^3. 

15. What is the amount of $60000 for 3 <la. ?-6U030. Fer 
8da.?-600ri0. For 9 da. P-60090. .^.$180200. 

16. What is the interest of $()0 for 2 mo. 1 da. .'-61. For 2 
mo. 2 da . .'-62. For 2 mo. 3 da. ?-<;3. J3. $ 1 .8(>. 

17. What is the interest of $60 for 2 rao. 7 da. .'-67. For 3 
mo. 8 da. .'-68. For 2 mo. 1£ <?a. .'-72. ^. $2,07. 

18 What is the interest of S 1 200 for 12 yrs. 1 1 mo. 29 da. ? 

jtf. $yo5,80. 

The forogoint; example, altltough It is as dtfflcult a one as uauclly or.cura, it 
Mlved by ono third of the usual nuntbor of.igurcs ruquircd by other methoda» 
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INTEREST. ^^^ •^ lui 



IT liXlli. It is evident, that, when the rate ii either more or lei 
tliaa 6 per cent., the interest for the given rate will bo a certain port of 6 pei 
cent, i thus, 5 per cent, will be ^ as much as 6 per cent., 4 per cent. ^ ae 
nuch, 7 per cent. ^ as much, &c. 

To get ^, ^ of any number, we multiply by the numerator, and divide by 
the denominator ; and, as the denominator will always be 6, and the numeral 
tar the given rate, hence, 

To fin^ the interest of any sum, when the rate is not 6 pef 
eent., we have the following 

Q. How do you proceed ? 

A\ Find the interest for 6 per cent, as before. 

Q. How do you proceed next 7 

A. Multiply the interest of 6 per cent, by the 
given rate, and always divide by 6. 

1. What is the interest or$600 for 1 yr. 2 mo. and 15 days 
tt 5 per cent. ? 

COO 
7f mo. 

4200 
150 



4350 mt. at 6 per cent. 
5 



6)21750 

Ans, $ 36,25 int. at 5 per cent. 

2. What is the interest of $240 for 2 yrs. 6 mo. at 1 per cent. ?- 
6. At 2 per cent. r-12. At 4 per cent. i*-24. At 6 per cent. ?- 
36. At lO'per cent. ,?-(J0. At .5.^ per cent. .'-33. .4. $171. 

3. What is the interest of $480 for 3 yrs. 2 mo., at 15 per 
cent. ?-228. At 20 per cent. .?-304. At 10| pei^ cent. .?-16340 
At 15i per cent. ?-235C0. At 7 per cent. ?-10640. 

J. $1037,40. 

4. What is the interest of $600 for 15 mo., at 2| per cent. ?- 
20G25. At33 percent.i>-2dl25. .^.$48,75. 

5. What is tlje interest of $600 from January 1st to March 
1st .'-6. From January 15ih to May 15th ?-12. From January 
rSth to September 15th .'-24. ^. $42. 

6. What is the amount of $500 from March 10th, 1824, to 
March lOih, 1827.?-590. From March 2<)tli, 1820, to March 
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29th, 1826 ?-680. From March 16th, 1820, to March 16th, 1824 i 
62C. ji. $1890. 

7. What is the interest of $60 from June Ist, 182G, to No 
vember Ist, 1827?-510. From April 1st, 1825, to August 16th, 
1826 r-495. From July 4th, lb25, to August 19th, 1828 ?-1125. 
^ $21,30. 

8. What is the interest of $300 from September 5th, 1825. to 
September 25th, 1826 .?-l. From August 9th, 1826, to Decen*- 
ber 24th, 1827 P-2475. A, $25,75. 

9. What is the amount of $180 from October 1st, 182G, to 
December 1st, 1830 ^ A. $225. ♦ / 



HLXIV. A concise and practical Rule fdr iht State of 
Kcw Yorkf in wliich the interest is established by law at 7 pec 
cent. It has been remarked, tliat 7 per cent, is ^ of 6 per 
cent. ; that is, ^ more than 6 per cent. : hence, 

Q. To find ibe interesl at 7 per cent., what is the 
KUL.E1 

A. Add ^ of the interest, at 6 per cent., (fmind 
as before), to itself; the sum will be the interest 
at 7 per cent. 

JVote. — The intorest for any rate per pent, tnaf be found in the same man- 
ner, by sabtracting, when the given rate is under 6 per cent., and adding, whoa 
li is more. 

1. What is the interest of $360 for 20 days, at 7 per cent. ? 
Xew Method, 
$360 
i 

i ) $ 1,2 at 6 percent. 
20 





Old Method 

$360 

7 


1 


^" 210 




15 = ^) 105 
5 = i) 35 



Ans, $1 , 4 at 7 per cent. 



Ans. $ 1,4 

2. What is the interest of $60 for 2 yrs. 4 mo., at 7 per 
eent.? j9. $9,80. 

3. What IS the amount of $120,60 for 1 jr. 6 mo. 10 da., at 
7 per cent. ' A $133,497]!^ m. 
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4. What is the amount of $241^ for 6 mo. 20 da. ?-5Jt058. g / 

Tot 1 mo. 1 da. P-242653. For 1 yr. 4 mo. 5 da. .?-2G3946. For 3^ ' 

2 yn. Q mo. 25 da. .^-284582. ^. $1041,761 +, . ...v <, . 



IT LiXV. Since 6 per cent, is $6 on $100, that is, xS'O 
of the principal, and 5 per cent, i^j^y &c., hence, 

To calculate the mterest at any rate per cent., when the time 
is 1 year, we proceed as follows : 

RULE. 

Multiply by the given rate, and cut off two 
figures, as before. 



1. What is the interest of 
$220,40 for 1 yr., at 9 percent.? 



$220,40 



$ 19,8360^n5. 

2. What is the interest of $1200,30 for 1 yr., at 12^ per 
cent. ? j3. $150,03,7. 

3. What IS the amount of $80,10 for 1 yr. at 2i per cent. .?- 
82102. At 5 per cent .?-84105. At 10 per cent. .?-8811. At 
^ per cent. .'-83704. At 19| per cent. .'-UGDIO. 

^. $433,94 -I-. 

1[ I<XVI. COMMISSION. Q. When an allowance of so 
much per cent, is made to a person called either a correspondent, 
factor, or broker, for buying, or assisting in buying and selling goods 
for his employer, what is it called 1 

A. Commission^ 

Rule. Q. Since commission, insurance, buying and selling 
Slocks, and loss and gain, are rated at so much per cent.^ without 
regarci to time, how may all these be calculated 1 

A. Multipl} by the rate per cent, and cut off 
two figures, as in the last rule. 



1. What would you demand fas selling $400 worth of cotton 
for 2^ per cent, commission .' 

$400 X 3|} Md cutting off two figures, = $10, comminion, Ant, * 

2. My correspondent infotms me that he has purchased goods 
to the amount of $5000 ; what will his commission amount to, 
at 2i| per cent. } A. $125. 

3. What must I be allowed for selling 300 pounds of indigo, 
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at $2fi0 per lb., for 2 per cent, commisaion 15. For J 
eci.t. ?-5fOG25. For 5 per cent. i>-:3750. For (Jj per cent. ? 
For 7 per cent. ?-5250. j9. $174,37^. 



INSURANCE. C Wliat is the allowance of so much per cent 
made to persons, to make good Uie losses sustained by fire, storma. 
Sec., called 7 

A. Insurance. 

Q. By what name is the instrument tteit binds the contracting pat 
^s calle<| ? 

A. l*^oIicy. 

Q. What is the sum paid for insurance called ? 

A. Premium. 



1. What will be the premium for insuring an East India ship^ 
Talued at $^jOOO, at l.'>i per cent. ? A. $;to75. 

2. What is tlie prenuum for insuring ^(KK), at 20 per 
•ent. ?-520. At 30 per cent. i'-7«0. At 18j per cent. ?-48>. 
964 per cent. .'-GSU. wi. $!^470. 



irrOCK. Q. What is the rencral name for all moneys invested 
in trading companies, or the funds of government, called ? 

A. Stock. 

Q. When 5100 of stock sells for 5 100, how is the stock said to be I 

A. At par. 

Q. When is it said to be above pnr, and when below par 7 

A. When $100 stock sells for more than $100, 
it is said to be above par ; when for less than 100 
below par. 

Q. When it is above par, what is it said to be ? 

A. So much advance. 



1. What is the value of $2500 of stock, dt 106 per ccnfLv 
that is, 6 per cent, advance } A. fS.'KK) X 106 = $2Go0. 

2.. What is the value of $1000 of insurance stock, at 95 pel 
cent. ; that is, 5 per cent, below par } A. $950. 

3. What is the value of $1200 of bank stock, at 3 per cent, 
below par ; that is, 97 per cent. .'-1 1 04. At 112 per cent., or 12 
per cent, advance .'-1344. At 87i| per cent .'-1050. At 1!^ 
per cent, advance ; that is, 112^^ per cent. .MSSO. A, $4908. 
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LOSS AND GAIN. 1. Bought a piece of broadcloth for$80, 
how much must I sell it for, to grain 10 per Cfnt. ; that is, 10 
per cent, advance, which ia 110 per cent, on tiie cost.' $60 X 
nO=z$SS,Jins. 

2. Bought a hogshead of molasses for ^•'M), and, 5 gallons 
having leaked out, 1 sold the remainder at 10 per cent, loss; 
llmt is, 10 per cent, below par, being 90 per cent, on the cost ; 
wiiat did I get for it ? J]. $ 15. 

3. If I pay $.jO for a piece of broadcloth, how must 1 sell the 
same so as to g:iin 21) per cent. ; that is, 20 per ceui. advance, 
or 120 per cent, on the cost ? j?. $1)0. 

4. Bought rum at $1.25 per gallon ; and, by accident, so 
much leaked out, that 1 am content to lose 20 per cent ; how 
must 1 sell it per gallon ? w^. $\. 

5. A merchant bought 400 barrels of flour for $3500 ; how 
must he sell it per barrel, to gain 25 per cent. ? ^. jj^ 10,93:]. 

G. Bought sugar at lo cents per lb. ; at w'lat rate must I sell 
it a lb. so as to gain 20 per cent. .'^-18. So as to gain 25 per 
cent. .?-! 875. 30 per cent. .^-195. 40 per cent. .'-21. 45 per 
cent. .^-2175 50 per 'cent. .'-225. 65 per cent. .'-2475. 75 
per cent. ?-2G25. J)0 per cent. .'-285, 100 per cent., or to 
double my money .'-30. ,i. $2,31. 

7. Bought 100 tierces of rice, each tierce weighing 300 lbs 
ixet, at f>A pontes pof lb. -1875 ; 30 pipes of wi«o for ^1.12^ por 
gallon-425250 ; 3 hhds. of rum for IX) cents per gallan-17010 ; 
40 barrels of flour for $7.^ per barrel-300; and 40 bushels of 
salt for 7 s. Gd. or $U25 per bushel-50 : how much must all 
the said articles be sold for, to gain 50 pur cent., being 150 per 
cent, on the first cost .' Ji. $f)D71,40. 



H LXVTI. TiMK, Rate per cent., and Amount 

GIVExV, TO FIND THE PRINCIPAL. 

1. What sum of ready m:5ney, put at interest for 1 yr. 8 ma 
it 6 per cent., will amount to $220 .' 

The amount of $1 for 1 year and 8 mo. is $1,10; then, $220 
f- $1,10 = $200, ^/w. 

RuLK. Q. How, then, would you proceed, lo find ihe principal ? 

A. Divide the given amount by the amount of 
^l at the given rate and time. 



2. What pnncipal, at 6 per cent., in 5 year8,will amount to $650 .' 
la this eiample, in iHviiliii|r ^^50 by $1,30, we annex tvro ciphers to 500, t« 
nake tho deci'aal places in the divisor and dividend equal, (see IT LVI.) 

.^. $500 . 
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3. What principal, at 6 per cent.,^ in 1 year 2 mo., will 
amount to $042? ^.$600, 

4. What principal will amount to $691,50 in 2 yrs. 6 mo IS 
da., at 6 per cent. ? J. $000. 

5. A correspondent has in his hands ^210, to be laid out is 
g(X)ds ; aflcr deducting his own commission of 5 per cent., hoi« 
much will remain to Ix) laid out? 

It is evident, that the commission which he received, added to the money 
laiJ out, miLdt muko S^IO ; hence $210 may be considered the amount, ttnd 
tliu Jiiuney laid out tiie principal ; coasequeatly, the question docs not flifie^ 
iwatcrially from the fyrefjoiiiij. In auch questiona aa these, in which time ia 
uut re^'arded, the nnioi lit or$l is the rate per cent, added to $1. 

It will bo recollected, that 6 per cent, is 6 cents on 100 cents, or $1 , 5 pv 
cm;!., 5 cents ; tlie amount, then, of $1, at 5 per cent., is 5 cents adtied to $V* 
liiiilviui' §1,05 J then, 5i2i0 -i- (Ul,05 = $200, Jiiis. 

0. A factor receives $1040 to be laid out in goods, afler da 
ducting his own commission of 4 per cent. ; how much docs hie 
c jnimission amount to ? 

I'he sum luid out, found as before, is $1000; then, 1040 — 1000 = $40, com 

f.ijsion, the jliisKcr. 

7. A factor receives $2100, from which he wishes to deduc 
bis commission of 5 per cent.; what will his commissioi 

aiiiount to ? A. $100. 



D[SCOU^'T. I. William owes Rufus $127:?, tolie pal<T \ii T 
year, witiiout interest ; Uut Rufus, wanting his money imnie- 
diati'ly, says to William, I am willing to allow you per cent, 
the lawful interest, if you will pay me now ; v.'hat sum oughi 
William to pay Rufus .? 

It is evident that he^mglit to pay just such a bum as, put at interest, would 
in 1 year, amount to ^l"^^ ; or, in othnr words, such a principal as wouk 
buiount lo $1272. Tliid question, therefore, is solved in the same manner ok 
Uic preceding. $1273 -i- $1 ,0(3 =s $1200, the Ans. 



Q. What is an allowance made for the payment of a sum of mone^ 
before it becomes due, called ? 

A. Discount. 

Q. What is the sum called, which, put at interest, would, in tb» 
given time and rate, amount to tlie given sum or debt ? 

A. The present worth. 

Q. In calculating^ interest, what would the present worth be called f 

A. The principal. 

Q. What would the g^ivcu stmi, or debt, be called t 

A. The amount. 

Q. What is the discount of an^ sum equal to 7 

A. The interest of its present worth for th« 
same time. 
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*Q. As operations in discount are substantially the same as iu iJm 
preceding para^^^raph, wliat is llic rule, which was there given, th;il ■ 
a|)plieable to discouut ? 

Rule. A.. Divide the given sum, or debt, by 
the amount of $1, at the given rate and time; 
the quotient will be the present worth. 

i^. How is the discount found ? 

A. By subtracting the present worth from tht 
given sum or debt. 

JVoU.— It will be recoUocted that, when no por cent, is mentioned, 6 pM 

ociit. is unJerstouJ. 

2. What is the present worth of $133.20, due 1 yr. 10 mo. 
hence.? .3. $120. 

Proof. 3. What is the amount of $120 for 1 yr. 10 mo. -• 
(Perform this example by the rule for calculating interest.) 

ji. $133,20. 
4. What is the discount of $GG0, due 1 yr. 8 mo. hence ? 

A. $G0. 
Proof. 5. What is the interest of $600 for 1 yr. 8 mo. ? 

A. $60. 
o. "W^inst xo tk«- «i ;n oonnf .iaf_$4ijQ^ duG 2 yrs. 6 mo. hence ? 
-- ' ' A. $(J0. 

7. What is the present wortli of $1350, due 5 yrs. 10 mo. 
hence.? .4. $1000. 

8. Bought goods to the amount of $520, on 8 mo. credit ; liow 
much ready money ought I to pay as an equiv/ilent .? A. J^vaif. 

/ 9. Bought goods in Boston, amounting to $l'^'l. 1 i -!. it 
I gave my note for 8 mo.; but, being desirous of taking it up 
At the expiration of two months, what sum does justice rcquijw 
me to pay.? j9. $1800. 
; 10 What is the discount of $G15, due 5 mo. hence .? 

A. $15. 

11. What is the present worth of $12G0, due 10 mo. hence .? 

A. $1200. 

12. Wliat is the present worth of $1272, due 2 yi:s. hence, 
discounting at 3 per cent*, i A. $1200. 

13. What is the present wortli of $51,50, due G mo. hence ?- 
fSO. Of $204, due 4 mo. hence .?-200. Of $13000, due 5 yr». 
hence .?-10000. Of $9440, due 3 yrs. hence .?-8000. 

A. $18250 

14. What is the present worth of $515, due G mo. hence ?- 
oOO. Due 1 yr. hence .'-485849. Due 15 mo. hence .'-4790C0 
Due 20 mo. hence .?-468181. Due 4 yrs. hence i'-415322. 

.«. $2348,421 -I-' 
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176 ARITHMETIC. 

5 LiXVIIf. Time, Rate per cent., and Interrst 

BEING given, to FIND THE PRINCIPAL. 

1. What sum of money, put at interest 1 yr. 8 mo. at the rata 
of G percent., will gain $20,00 interest.' 
Tho interest of $1 for I yr. 8 mo. i= 10 cts. j then $20,G0-!- $,10 = ^6, Jim 



RuLK. Q. TIow, tiien, would you proceed ? 

A. Divifie the given gain or interest by the 
interest of .^l at the given rate and time; the 
quotient will be the principal required. 

2. A certain rich man has paid to him every year, $48000 
interest mom^y ; how nuich money must he have at interest? or 
what principal will gain $48,000 in 1 year, at 6 per cent. ? 

A. $800000. 

3. If a man's salary be $12000 a year, what principal at in 
tcrest for 1 yr. at 6 per cent, would gain the same ? 

A. $200000. 

4. Paid $45, the lawful interest on a nolo, A»r C jris. <J m<>. ; 
what weu* the face or principal of the note } A. $300. 



IT Li XIX. The Principal, Interest, and Time, 

BEING GIVEN, TO FIND THE RaTE PER CENT. 

1. If r have $2000 at interest, and at the end of the year I 
■hould receive $120 interest, what rate per cent, would that be ? 

The intpresi of SS* '^O at 1 por cent, for 1 >car, is $20; therefore, $I30-f-S2Q 
a: $6, that is, 6 per cent., the rute required. 



KuLE. Q. Tfow, then, do you proceed to find the rate per cent. ? 

A. Divide the given interest by the interest of 
the given sum, at 1 per cent, for the given time; 
the quotient will be the required rate. 

2. If I receive $60 for the use of $CO0, 1 yr. and 8 mo., what 
Ib the rate per cent. ? A. 6 per cent. 

3. If I pay $200 for the use of $2000 for 2 yrs. 6 mo., what 
if the rate per cent. .' A. 4 per cent. 
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Wbkn the Paiges of Goods are oirzs, to Finm 
WHAT IS THE Rate per cemt. of Gain or Loss. 

I. A merchant bought cloth for ^1^ a yard, and sold it (br 
^1 ,50 ; what was the gain per cent, f 

Id tliii exani|ilej we are required to find the rata per cent. The proeeaa, 
then, of findtng; it, la Bubftantially the rauie m in the ftire^inj^ examples. 

It has b«en remarked, that 6 per cent, is 6 cents on lUO cents ; mat is, the 
inlerest is -|^-^ of the princijial; which, written deciu llj, is ,1)6; 5 p«i 
cent, is y^^ = )05 ; S5 per cent, is -^(^ = i^'> ; that is, the rate n>ay always be 
eonjidered a decimal cavied to two places, or lOOlhs. In the last example, by 
mibtractin^ ^lyiO from $1,50, we have 3U cents gain on a yard, which is -^^ 
of the firat cost ; -^jj = ,25=.25 per cent., the Amiker, 



Rule. How, tbeii, do you proceed, to find the rate per cent, of 
fain or loss? 

A. Make a common fraction, by writing thp 
gain or loss for a numerator, and the cost of the 
article the denominator ; then change it to a 
decimal. 



•2. A merchant bought molasses for 24 cents a gallon, which 
be sold for 30 cents ; what was his gain per cent. ? 

A. ,25 = 25 per cent. 

3. A grocer bought a hhd. of rum for $75, from which several 
eailons having leaked out, he sold the remainder for $()0 ; what 
did he lose per cent. ? 

In this example, the decimal is ,2 ; wliich, carried to two places, is ,20 as 
M per cent., the Answer, 

4. A man bought a piece erf" cloth for $20, and sold it for $25 ; 
what did lie gain percent. ^ A. 25 per cent. 

5. A grocer bought a barrel of flour for $8, and sold it for $9 ; 
what was Uic gain per cent. } 

As two decimal places only are ass'i^od to the rate per cent., ,135 is 
I&J^P=13^ per cent., that is, the third place is so many tenths of 1 per cent. ; 
Ihus, 1 per cent, is ,01, and ^ per cent, is ,003 = -^j, or j- of 1 per cent. 

Ji. 12i per cpnt. 

6. A merchant bought a quantity of goods for $:?|}:?^0, and 
■>ld them again for $ilj9,30 ; what was nis loss per cent. ? 

Ji. () pi*r cent. 

7. What is the gain per cent, in buying rum at 40 ct- t* a 

fallon, and selling it at 42 cents a gailor '-5. At 44 cents .^- 
0. At 46 cents .M5. At 50 cents .'-25 At 54 cents .^'-35 
At 60 cenU ?-G0. A,\ '^ jier cent. 
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78 ARlTHxMETIC. 

3. Bought a }](1i(l. of molcsses, contalnirg 112 gallons, at 2l> 
«nts a gallon, and sold it for $,386 a gfsulon; what was the 
whole gain, and what was the gain per cent. ? 

Jl. §2,91 2, and the gain , I = 10 per cent. 

9. Bought flour at $9 a banel, and sold it for $10,80 a barrel; 
what was the | ain per cent. ^ A. 20 per cent. 

10. If I bTiy a horse for $150, and a chaise for $250, and selJ 
Uie cholsQ for $350, and the horse for $100, wliat is my gai» 
per cent, .•' A $,125 = 12^ per cent. 

11. If I buy cotton at 15 cents a pound, and sell it for IG^ 
eenta, what should 1 gain in laying oat $100.^ A. $10. 

12. Bought 20 barrels of rice for $20 a barrel, and paid fot 
freight 50 cents a barrel; what will be my gain per cent, in 
selling it for $25,C2xV a barrel } A. 25 per cent. 



\ LXX. The Principal, Rate per cent., and 
Interest being given, to find the Time. 

1. Willi.im received $18 for the interest of $200 at G pn 
•ent. ; how long must it have been at interest ? 

The intorfist on $200 for 1 yr. at 6 per cent, is $12 j henco $18 -*• IQ =» 1^ 
SE 14 years, tlie required time, Ans. 



Q. A^^^al, then, Is the Rule 7 

A, Divide the given interest by the interest of 
the principal for 1 year at the given rate ; the quo- 
tient will be the time required, in years and dcci- 
mal parts of a year. 



S. Paid $36 interest on a note of $G00, the rate being (J pN 
cent ; what was the time \ A,\ year. 

3 Paid ^200 interest on a note of $1000; what waa the inx% 
tke rate being 5 per cent. .' A. 4 year?. 

4. On a note of $G0, there was paid $0,18 interest, at 6 p^r 
•9BL : how Ions was the note on interest }, 

^. 2,55 yw =2 yrs. C mo. 18 *!. 
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C03IP0UND INTEREST. 

f I^XXI. 1. Rufus borrows of Thomas $500, which he 
agrees to pay again at the end of 1 year, together with th« 
interest, at 6 per cent. ; but, being prevented, he wishes to keep 
the $500 anoiner year, and pay interest the same as before. 
How much interest ought he to pay Thomas at the end of the 
two years ? 

In this example, irRaros had paid Thomas at the end of the first jcar, th« 
Ihterest would have been $oOO X 6 = $:U), which, addod to the principal, $500, 
thus, 500-^-30, =530, the sum or antount justly duo Thomas at Iho end o? the 
first year ; hut, as it was not paid then, it is evident, that, for the next yQas, 
(2d year,) Thomas ou'jht to receive interest on $5Q0, (licinjj the amorint ol'lhe 
Brst year.) The inUrest of $530 for 1 year is 5;i0 X = $:n,80, which, added 
to $.>30, =. 501,80, the amount for 2 years; hence, $5(>l,bO — $500 = $(jl,«a, 
Compound Interest, the Answer. 

Tliia modo ^f computing; interest, although strictly just, is not authorizod 



Q. WTien the interest is added to the principal, at the end of 1 
]rear, and on this amount the interest calcuiatcd for another year^ aoU 
•o on, what is it called 7 

A. Compound Interest. 

Q. ITow, then, may it be defined ? 

A. It is interest on both principal and interest 

Q. What is Simple Interest ? 

A. It is the interest on the principal only. 
Hence we derive the following 
RUIiE. 
Q. How do you proceed ? 

A, Find the amount of the principal for tho 
1st year, by multiplying as in Simple Intcreat; 
then of this amount for the 2d, and so on. 

Q. How many times do you multiply and add 7 

A, As many times as there are years : the hsi 
lesult will be the amount. 

Q. How is the compound interest found 7 

A. By subtracting the given sum, or first prl*- 
tipal, from the last amount. 
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More Exercises for the Slate* 

3. What 18 the compound interest of $156 for 3 JI9. 9 
$15(i := 2,'iven sum, or first principal. 

Ui«)(i = internat and 
i»w> = princiiwil, added to^etlmr. 

J G5,3() =. vivount, or principal Tor 8d ye^fv 



l),y^ IG => compound i11tere.1t 2d year, and 
1(>^>,«>(> := principal 2d year, added together. 



175,2c' J G = amount, or principal for 3d year. 
G 



] 0,5 1 ()b1)G = compound interest 3d year, and 
175,28 1 G = principal 3d year, added together. 

185,7^84^0 = amount. 

15() = first principal subtracted. 

JhlS» $29,798 , rejecting the three last figures, «& ol triflii^ valaa. 

3. What will be the amount of $500 fo. i years, ax compouBiS 

interest.? ./^. $f;3K238-j:V +• 

4. What is tlie auiount of $500 for 4 years, nt simple intejh 

6. Wliaf. will be tJie amount of $700 for 5 yearj, ccmpouud 

interest ? ^. $!>:« vnTy^^y -}-. 

. C. Whni will be tiiw amount of $700 for 5 years, at tb^'o 

interest.' ^-y. .$!H1). 

7. Wliat will be the amount of .$1000 for 3 ycnrs, at coi?l 
pound inUT»>sl?-n*iIOU). $ir>00 for (J yoJirsr-.212777bG. 
$2000 for 2 years ?-224720. $400 for 7 years ?-(>0Mrv2. 

8. What is the coTimound interest of §150 for 2 3-irars?-18f>l» 
$1600 for 4 v..ars?-4I'.>!»t)31. {SjlOOO fcr 3 v«>ui «; .MUlOia 
iSGdO for ^. years .''-^'JOSuO. $500 for 3 year.s ?- <r)r,08. 

JI. 5f;22l5,8MGTV-f- 

9. What is the com:>onnd interest of {jft 5; 0,.'>0 for 2 years, !ll 
S per cent. ?-2>12a)2. At 3 j)cr crnt. ?-3(>5V(;4. At 4 per cent. ** 
41)0008. At 5 piT cont.''-(il."i512. At 7 per ct-ni. .' b/OiS* 
At 10 per cent. .M201U3. J, $384,C0 
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10. What is the dlfFerence between the simple interest of 
$2Q0 for 3 years, and the compound interest for tne same time ? 



11. Wliat is the compound interest of $G00 for 2 years € 
months ? 

In calculating the compound interest fbr months and days, 
first find tlie amount for the yearfl, and on that amount calcu- 
late the interest for the monws and days ; this interest, added 
to tlie amount for the years, will be the interest required. 

j^. $94,38,4 -f. 

12. What is the compound interest of $500 for 3 yrs. 4 mo. > 

A. $107,418tV4- 
I !i What is the difference betweien tlie simple and compound 
intftroBt of $200 for 3 yrs. .?-2a032. For 4 yrs. 6 mo.?-60702. 
For 2 yrs. 8 mo. 15 da. ?-17706. A. $10,044. 

An l.he amount of $2 is twice ai much as $1, $4, 4 times as much, ice.. 
iience, we may make a table containing^ the .uiiouut of the 1£, or ft I, for 
several years, by which the amount of any sum may be easily found for ^he 
same time. 

TABLE, 

Showing the amount of l£, or $1, for 20 years, at 5 and 6 .p#» 
cent., at compound interest. 



Years. 


5 per cent. 


6 per cent. 


Ve^. 


5 per cent, i 6 per tmU \ 


1 


1,05000 


1,00000 


11 


1,7103-^ 


1,89829 


2 


1,10250 


1,12360 


12 


1,79585 


2,01219 


3 


1,15^62 


1,19101 


13 


1,88564 


2,13292 


4 


1,21550 


1,26247 


14 


1,97993 


2,26090 


5 


1,27628 


1,33822 


15 


2,07892 


2,39655 


C 


1,34009 


1,41851 


16 


2,18287 


2,540:35 


7 


1,40710 


1,50363 


17 


2,29201 


2,69277 


8 


1,47745 


1,59384 


18 


2,40661 


2,85433 


9 
10 


1,55132 


1,68947 


19 


2,52695 


3,02559 


l,628t9 


1,79084 


20 


2,65329 


3,20713 



14. What 18 the compound interest of $20,15 fbr 4 years, at 
6 per -sent. ? 

By the Table, $1 at 6 per cent, fbr '4 years, is $1,26247, 
X4P20,15 = $25,438, amount, from which $20^15 being sub- 
tracted, leaves |5,288tV + . 

15. What is the amount of $10j50,.at 5 per cent, for 2 years ?- 
115762. For years .M40709. For 8 years P-155132. For 15 
yecw?- 21^286. For 17 years P-240661. For 20 years .?-2785y5. 

^114,914^^ + , ^w. 
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Any flum, at simple interett, will double itaelf in 16 yean 8 month* ; bot at 
coatpound, in a little more than halt' that time ; tLat is, in 11 yean, 8 nuKitha 
and 22 days. Hence, we see tliat there is considerable diflerence in a few 
years, and when compound interest is permitted to accumulate for Bgrm, it 
UMounts to a sum almost incredible. If 1 cent had been put at compound in- 
terest at the commencnnicnt of the Christian era, it would have amountec^ at 
(he end of the year It$27, to a sum greater than could be contained in six mil- 
Hmss of f lobes, each equal to our earth in magnitude, and all of solid gold, 
while the simple interest for the same time would have amounted to only 
i^ut one dollar. The following question is inserted, more for the sakeof ex< 
emphrying the preceding stuteineut, than for the purjiose of its solution. The 
avaount, however, at compound interest, ma^ be found, without much per- 
plezity, hy ascertaining the amount of 1 cent for 20 years, found by the Table, 
ttiCn making this amount the principal for 20 years more, and so on for the 
whole number of years. - 

16. Suppose 1 cent had been put at interest at the commencement of the 
CSuristian era, what would it have amounted to at simple, and what at eook 
peund interest, at the end of the year 1827? Jt. Simple, $1,106^} cea 
pound, |172G16474017j525294707G0914i»74711959976GS0354 j(^ neariy. 



EQUATION OP PAYMENTS, 

IT TjlfCXJlL, Q. What is the meaning of e^tMtfion? 

A, The art of making equal. 

Q. Wliat is equation of pa>7nents ? 

A. It is the method of finding an equal or mean 
time for the payment of debts due at different 
times. 



1. In how many months will $1 gain as much as $2 will 
gain in G montlis? .^. 6 X 2 z= 12 months. 

2. How long will it take $1 to gain as much as $5 wiR 
gain in 12 months ? ^. 60 montlis. 

3. How many months will it take $1 to be worth ae much 
as the use of $10, 20 months ? w3. 200 months. 



4. A merchant owes 2 notes, payable as follows: one of fd, 
lo be paid in 4 months ; the other of $6, to be paid in 10 monUie 
but he wishes to pay both at once : in what time ouglit ha to 

4j< 8 == 32 ; therefore, f 8 for 4 mo. = $1 for 32 mo., ami 
10X6«5=60; therefore. $6 for 10 mo. «=|l for 60 mc. 

14 S3 

Digitized by VjOOQ IC 



EQUATION OF PAYMENTS. 183 

Tliereforc, he might have $1, 92 nionlha ; and he may keep 
$14; 1^ part BA long; tliat is, ^ of 92 months, which ia 
92-5-14, = 6 mo. 13t| da., Mas, 



Q. Ilcnce, to find the mean time of payment, wliat is the 
RULE 1 

A. Multiply each payment by the time, and the 
sum of these several products, divided by the sum 
of the payments, will be the answer. 

JVbf^.—This rule proceeds on the snppesition, that what Is gained by keep- 
ing the money after it is due, is equal to what ts lost by paying it before it is 
due. But til is is not exactly true, for tlie gain is equal to the interest, while 
the loss is equal only to the discount, which is always less than the interest. 
Ho'A'ever, the error is so trifling, in most cases which occur in business, as not 
to make any material diiTerence in the result. 



5. A owes B 1^200 to be paid in G montlis, $300 in 12 months, 
$500 in 3 months ; what is the equated time for the payment 

of the whole.? A.(y^, 

6. What is the equated time for paying ^200.0, of which $500 
is due in 3 months, $360 in 5 months, $000 in 8 montlis, and 
tlie balance in 9 months ? A. C/j^j^iy = 6^f months. 

7. A merchant owes .$600, payable as follows : $100 at 2 
months, $200 at 5 months, and the rest at 8 months : but he 
wishes to pay the whole debt at one time : what is the just time 
for said payment ? A, C months. 

8. I owe as follows, viz. to A $1200, payable in 4 months ; to 
B $700, payable in 10 months ; to C $050, payable in 2 years ; 
to D $1000, payable in 3^ years; to E $1270, payable in 20 
months j and to F $500, payable in 4 years ; now, what would 
06 the equated time for paying the whole .? A, 22^ \%% montlis. 

Questions on the foregoing, 

1 A man bought a barrel of flour for 2£. 15 s. 6 d., a hhd. 
of molasses for OX. 15 s., and a barrel of brandy for 8£, 15 a. ; 
what did the whole cost ? A, 18£. 5 s. G d. 

2. What wUl 9G00 yards of cloth cost, at $50 a yard .'-4800. 
At$,33J.?-3200. At$,25.?-3400. At$,20?-1920. At $,1(^ ?- 
idofl. At $,12i P-1200. At $,6i ?-m. At $,5 ?-480. 

A. $lo«00. 

S. What is the product of 2». 6 d. multiplied by 2 .'-6. By 
4?.10. Qy7?-1743 BylOM-o. ^^ ^^-"^'^^jg 7, g^^ 

Digitized by VjOOQ IC 



184 ARITHMETIC 

4. Diyide 21£. 19 s. 9 d. eaually amonff 6 men. 

^.3£. 13 1. Sid. 
S Reduce f > f , and -|-, to the least common denominator. 

6. Change 2000 francs to federal money. A, $375. -fi/j v^ *^ 

7. T«*Tr + ,3+TMTr-f 673 + TTnAinr. ^. 673,375oi 

8. Change 4500£. English or sterhng money, to dollars of 
4 8. 6 d. each. .4. $20,000. 

9. What is the interest of $21,20 for 6 months i>-636. For 3 
months 15 days .^-371. For 1^^ month i»-159. For 10 days .?-3&. 
ror5days.?-17. For 4 days i>-14. ^.$1,232+. 

10. What is the amount of $300, at 7 per cent., for 1 year i*- 
321 At 3 per cent. ?-309. At 5^ per cent. ?-31650. At 9| 
per cent. .?-32925. At 12^ per cent. i>-33750. A. $1613,25. 

11. What is the discount of $315 for 10 months, at 6 pet 
cent. .?-15. Of $550 for 1 yr. 8 mo. .?-50. Of $2600 for 5 yra 
C mo. .?-660. Of $121,402 for 8 yrs. 4 mo. 15 da. .M0602. 

A, $765,602. 
^ 12. What is the compound interestof $560for 4 yrs. P-146987. 
For 2 yrs. 6 mo. ?-8809a. For 3 yrs. .M069C8. A. 342,047. 

13. A merchant bought ffoods amounting to $368,925 ready 
money, and sold them agam for $488,75, payable in 2 yrs. 6 
«o. ; how much did he gain, discounting at 6 per cent. } 

(Fin J th3 present worth of $488,75 first, then subtract to find the gain.) 

^.$56,075. 

14. Bought corn for $,60, and sold it for $,72; what was the 
gain per cent. } A. 20 per cent. 

15. Bought 40 gallons of molasses, at 27 cents a gallon j but, 
by accident, 4 gallons leaked out ; at what rate must I sell the 
remainder, per gallon, to lose nothing .? and how much to gain 
•Q the ti^hole cost 20 per cent. } 

A. 36 cts. ; and, to gain 20 per cent., 36 eta. 



RUUB OF THKEE, 

OR 

SIMPI.E PROPORTION. 

t LXXIII. 1. What will 3 yds. of cloth come to at 
20 cents a yard? What wiU 5 yards ? Will 7.? 8? 12? 

2. If 2 gallons of molasses cost 50 cents, what will 3 gai- 
(ons cost ? (Find what one gallon will cost first It ii 25 
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«^Bts. Then, 3 gallons are 3 times 25, = 75 cents. Pro- 
ceed in the same manner with other sums of Wlq nature.) 
What will 5 gallons cost ? What will 8 ? 

3. If 4 lbs. of sugar cost 48 cents, what will 2 lbs. costR 
(Find what 1 lb. will cost first) Wliat will 6 Ibs^cost.?' 
VVhatwillS.? What will 12? What will 20. J> 

4. If 2 bushels of com cost a dollar, how much is it a 
bushel? What will 3 bushels cost? What will 4? What 
will 6? WhatwUlS? 

5. If 20 yards of cloth cost 60 cents, how much is it a 
yard ? What will 6 cents buy ? Will 18 cents buy ? Will 
accents? Will 90? Will 300? 

6. How many pounds of cheese will 12 cents buy, if 4 lbs. 
cost 48 cents ? How many will 24 cents buy ? How many 
will 60 cents ? How many will 108 cents? 

7. If 4 dollars buy 2 barrels of cider, how many barrels 
will 6 dollars buy ? (Find the value of 1 first) How many 
will 8 dollars buy ? How many will 12 ? How many will 
24 ? How many will 36 ? How many will 48 ? How many 
will 60? How many will 100? How many will 150? How 
many will 300? How many will 400? How many will 
500? How many will 800? How many will 2000 ? How 
many will 3000 ? How many will 40000 ? 

8. If you pay 16 cents for 4 oranges, how many cents will 
buy 6 ? How many 36 ? How many 48 ? How many 60? 

9. If 100 oranges cost 400 cents, how many cents will 4 
cost? What will 8 cost ?^ What will 25 cost ? What will 
30 cost? What will 50 cost? 

10. If 4 tons of hay will keep 2 cattle over the winter, 
how many tons will keep 6 cattle the same time ? How 
many 8 ? How many 10 ? How many 20 ? How many 
40 ? How many 60 ? How many 80 ? 

11. If 500 cattle cat 1000 tons of hay in one winter, what 
trill 2 cattle eat? What will 3? What will 5? What 
will 20? What will 50? What wfll 200? 

12. If 2 penknives cost 25 cents, what will 3 cost ? What 
will 4? What will 8? What will 12? What ^nU 16? 

13. If you pay 26 cents^'for 2 inkstands, how many cents 
will buy 3? Will buy 4? 5? 6? 7? 8? 9? 10? 
20? 30? 40? 

14. Iff of a yard of broadcloth cost 4 dollars, what will 
I cost ? (If f cost 4 dollars, i will cost 2 dollars.) What 
wiUf? Whatf? What J? What|? What 7^? What 

16 * 
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1|? What If? Whatll? What 1|? What If? 
What 2 yards? What |? (If f make 1 yard, then 1 
yard and i are f .) What wiU Jrf^ of a yard cost ? What V" ' 
What;}^? WhatJfe^? What^? What 3 yards? 

15. The interest of 100 dollars for 1 year is 6 dollars, at 6 
per cent ; what is it for 2 years ? For 3 ? For 5 ? For 7 . 
For 9? For 12? For 20? 

16. If 6 men can do a piece of work in 12 days, how Ion/ 
will it take 1 man to do the same ? (1 man will be six time t 
as long as 6.) How long will it take 2 men ? (2 men wLI 
do it quicker than 1 man.) 3 men ? 12 men ? 

17. If 4 men build a wall in 20 days, how manj Dten 
would it require to build the same in 40 days ? (i os many 
men.) In 80 days? 

After tlie same manner perform the following 
Exercises for the Slate, 

1 . If 20 yards of cloth cost $40, what will 8 yards cost ? 

I yard is -^ of $40 j that !», 40 -f-S0= $3 a yard ; then 8 yards are 8 X 2 -• 
|16, Am. 

2. What can you buy 15 tons of hay for, if 3 tons cost $30 
(Find what 1 ton will cost first.) Jl. $180. 

3. If 2 bushels of oats cost 40 cents,, what will 24 busIieW 
cost? j^. $4^0. 

4. What will 25 lbs. of sugar cost, at 17 cents a pound ? 

. 17x25 = $4,25,w5«5. 

5. If $4,25 buy 25 lbs. of sugar, how much is it a pound ? 

.^. J7cenlis 

6. If 3 pair of shoes cost $4,50, what will 12 pair cost?-l*J, 
What will 8 .?-12. What will 15 .?-2250. What will 16 ?-24. 

A. $76,50 

7. If 2 pair of stockings cost 50 cents, what will 3 pair cos*.'- . 
75. What will 15 ?-375. What will 25 ?S2o. What .r.ii 
80?-20. What will 96 i»-24. What will 267 .?-6675. 

^i. $121,50. 

8. What will 600 bushels of rye cost, at 84 cents a bushel ?- 
504. What will 10?~840. What will 40 .-'-3360. What aIH 
800 ?-672. What will 1000 .?-840. What will 2 i>-168. 

Jl. $2059,68. 
9 If 60 cents buy 4 lbs. of tobacco, how much wnl 30 cent^ 
buy?-2. How much will 90 cents .^-6. How much will 120 
cents ^-e. How much will $2,10 .?-14. How much will $2,40 ?- 
^. 46 lbs. 
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10. If 1 pair of gloves cost 75 cents, what will 1 dozen pair 
tnBt?-9, What wiU li doz. P-1350. What will 2 doi- ?- 
18. What wUl 2i doz. ?-2250. What will 3 doz. ?-27. 

U. If 3 doz. pair of shoes cost 27 dollars, what will 1 pair 
eoet?-75. What will 2i doz. ?-2250. What will 2 doa. .? 
18. What will li doz. .?-1350. What will 1 doz. .?-9. 

A. $63,75 

12. If 5 tons of hay will keep 25 sheep over the winter, how 
many sheep can be kept on 7 tons, at the same rate .'-35. On 
8lon8.?-40. On 15 tons .'-75. On 60 tons .'-300. On 80 .MO© 

^.850. 

13. Boarding at $2,25 a week, how long will $9 last me.M 
How long will $13,50 .'-O. How long wiff $18 .?-8. How lonf 
will $20^ i>-9. How long will $49?>0 ?-22. A. 49 weeks. 

14. If a man receive $50 for 2 months' wages, what is that a 
year?-300. What will 8 montlia' come toj>-200. 16 months' 
come to .MOO. li year's come to .M50. 2 years' come to ^ 
600. 10 years' come to .'-3000. A. $4950. 

15. What will 6 pieces of clotli, each piece containing 20 
yards, come to, at $1,50 a yard ?-l80. Wliat will 1 piece come 
to .?^30. What will 3 pieces ?-90. What will 5 pieces .?-150. 
What will 10 pieces ?-300. A. $750. 

16. Bought 5 hhds. of rum, each containing 60 gtillons, for 
$2 a gallon ; what do they come to ?-600. What will 4 hhds. 
come to .?-480. What will 20 hhds. ?-2400. A. $;Md0. 

17. William's income is $1500 a 3'ear, and his daily expenses 
are $2,50 ; how much will he have saved at the year's end .^ 

A. .$587,50. 

18. If William's income had be^ $2000, how much wouW 
he have saved ?-l 08750. If $2500 .?-158750. If ^^O.'^i V268750. 
If$4000?-3()8750. .4. $8450. 

19. If a hhd. of molasses cost $20,16, how much is it a firal- 
Ion? (L».v»de by the number of gallons in a hhd )-32. How 
muv'h w It A cnart } (Divide by the number of quarts in a hhd.)- 
8. How muca ^ it a pint .'-4. How much is it a giil '-1. 

A. 45 cents. 

Th* roregoin^ qnestioni have been solved by a method termod analyau. 
This method is thought to accord with the natural operations ul* the homnn 
mind. Men in business scarcely recognise any other. The formality ol* stiite 
ments is rarely if ever made by them ; and, when it is made, thoy do it moie 
for Uie sake of testing the correctness or the other method, than lor any prao- 
tical purpose. They may have adopted a statement in the commencement 
of vheir business, from the circumstance of having been taught it at school j 
but the longer they continue in business, the leas occasion they have for it. 
There ia another method, which consists in ascertaining the ratio or relation 
which one number h^ to another. This is used more or less bv all, bnt 
more extensively by scientific men, and choee well vened in matliematical 
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20. If 8 pair of shoes cost G3 cents, what will 24 pair .cost ? . 
I of 63 =s 7| cents, the price of 1 pair, which we multipljr 6jr 
24 to get the price of 24 pair; thus, 24x 7| = $1,89. But 
since ^ is a fraction, it would be more convenient to multiply 
by 24 first, and divide by 8 iLffer- 
wards, as this cannot make any 
difference ; and that we may make 
no mistake in the operation^ we 
will make a statement by writing 
the 63 cents on the right, as a third 
term (see operation) ; on the led 
of which we write the multiplier, 
24, as a 2d term, and, as a first term, 
the divisor, 8 : then, 63 X 24 so 
1512 -^ 8 = $1,89, the Answer, an 
before. 



OPERATiCN. 
Pair. P*:r. I'ents. 
8 , 24 , 63 
24 


- 




252 
126 



8)1512 



Ans, $1,89 
31. If 3 yards of cloth cost 24 cents, what will 6 yards cost ' 
OPERATION. 



Yds. 
3 



Yds. 
6 



Cts. 

24 

6 



3) 144 
Ans, $,4 8 



24 X 6 = 144-*- 3=48, the Ans 

Or, as we know that 6 yards cost S 
times OB much as 3 yds., that is, ^ = S, 
by simply multiplying 24 by 2. it makes 48, 
the answer, the same as before. This is 
a much shorter process ; and, could we 
discover the principle, it would oftenlimea 
render operations very simple and short 
In searching for this, we shall naturally be led to the consideration of ratio, 
or relation -y that is, the relation which necessarily exists between two Of 
more numbera. 



RATIO. Q. What part of 6 is 5 1 
Q, What part of6 is 6 7 

A.f. 

Q. What part ofS is 4? 

A. 4. 

Q, What part of4 is 3? 

A. i. 

Q. What is the finding what part one number is of another called f 

A. Finding the ratio, or relation of one number 
to another. 

Q, What is ratio, then ? 

A. The number of times one number or quan 
thy is contained in another. 

Q. What part of 10 is 9 7 or, what is the ratio of 10 to 9 T 

Digitized by VjOOQ IC 



RULE OF THHKE. Utf 

Q, What is the ratio of 17 to 18 T 

A. if. 

Q. What is the ratio cf 18 to 17 ? 

A. ii. 

Q. Wiiat part of 3 oz. is 12 oz. 7 or,what is the ratio of 3 ox. to It os.t 

A. J/ = 4, ratio. 

Q. What part of 4 yards is 9 3-ds. ? or, wlnit is the ratio of 4 to 9 t 

A. i = 2i. ■ 

Q. Hence, to find the ratio of one iminber to another, how do yo«i 
proceed ? 

A. Make the number which is mentioned last 
(whether it be the larger or smaller), the numerator 
of a fraction, and the other number the denomi- 
nator ; that is, always divide the second by the first. 



1. What part of $1 is 50 cents? or, what is the' ratio ot 
(1 to 50 cents? 

A, $1 = 100 cents ; then -f^p-^zzz^, the ratio, Ans. 
' 2. What part of 5 s. is 2 s. 6 cL ? or, what is the raiio of 
5s. to 2s. 6d.? 

2 s. 6 d. =30 d., and 5s.=60d.; therefore, f^ = ^, tlw 
ratio, Ana, 

a What is tlie ratio of £1 to 15 s. ? A, i^ = |, the ratio 

4. What is the ratio of 2 to 3? A. f. Of 4 to20? ^.5 
Of20to4? A,i, Of8to63? ^. 7J. Of200to900? A.4i. 
Of 800 to 900 ? A.l h Of 2 quarts to 1 gallon ? A:2, 

Let us now apply the principle of ratio, which we were in 
pursuit of, to practical questions. 



PROPORTION. 22. If 2 melons cost 8 cte., what will 1 cost f 
It is evident, that 10 melons will cost 5 times as much as 2 j that is, th« 
nilio nf 2 to 10 is -^ = 5 ; then, 5 X 8 = 40, Ans. But by stating the quM 
tion as before, we have the following proportions :— 

OPERATION. jjj ^jjjg example, we make a new 

discovery, viz. tliat the ratio of 8 
to 40 (which is ^^ = 5), is tljfe 
same as 2 to 10, which is also 5, 
that is, 2 is the same part of 10 
that 8 is of 40. 



Melons. Melons. Cents. 
2 , 10 , 8 
10 



2)80 

$A0 
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Q. Wlicn, then, numbers bear such relations to cadi other, 
sre tlie numbers said to form 7 

A. A proportion. 

Q. How may proportion be defined, then 7 

A. It is an equality of mtios. 

Q. How many numbers must there be to form a ratio 7 

A. Two. 

Q. How many to form a proportion 7 

A, At least, three. 



To show that there is a proportion between three or more 
numbers, we write them thus : — 

Melons. Melons. Cents. Cents. 

2 : 10 :: 8 : 40, 

which is read, 2 is to 10 as 8 is to 40 ; or, 2 is the same part of 

10 tiiat 8 is of 40 ) or, the ratio of 2 to 10 is the same as tliat of 

8 to 40. 



Q. What is the meaning of antecedent ? 

A, Going before. 

Q. What is the meaning of ccmseqiient ? 

A. Following. 

Q. What is the meaning- of couplet? 

A. Two, or a pair.' 

Q. What may both terms of a ratio be called 7 

A. A couplet, 

Q. What may each term of a conolet be called, as 3 to 4. 

A, The 3, being first, may be called the anie' 
oedent ; and the 4, being after the 3, the consequent, 

Q. In the folio wina^ proportion, viz. 2 : 10 : : 8 : 40, which are 
the antecedents, and which arc the consequents ? 

A. 2 and 8 are the antecedents, and 10 and 
40 the consequents. 

Q. What arc the ratios in 2 : 10 : : 8 : 40 ? 

Q. In the last proporiioii, 2 and 40, being- the first and last terms 
arc called extremes ; and 10 and 8, being' in the middle, are called tb« 
means. Also, in the same proportion, we knotb that the extremes 2 and 
40, multiplied together, arc equal to the product of the means, 10 and 
8, multiplied together, thus ; 2 X 'tO=: 80, and 10 X 8 =r 80. Let us 
|ry to explain the reason of this. In the foregoing- proposition, the firs 

ratio, ^, ( = 5,) beins^ equal to the second ratio, ^, ( =5,) that is, 
the friactional ratios bem^ equal, it follows, that reducing these frac 
ttons to a common denominator wijj make their numerators alike ; thus 
•y^ and ^ become x^ and j% ; in doiu^ which, w« multiply the na- 
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merator -40 (one extreme) by the denominator 2 (the otbc* eilreme), 
also the numerator 10 (one mean) by the denominator. 8, (the otlier 
mean) ; hence the reason of this equality. When, then, any four niim- 
^>ers are proportional, what may we learn respecting the product of the 
extremes end means 7 

A. That the product of the extremes will al- 
ways be equal to the product of the means. 



Hence, with any three terms of a proportion being giren, the 
fourth or absent term may easily b^ found. Let us take tin 
tuA example : 

Melons, Melons. Cents. Cents. 
: 10 :: 8 : 40 

Multiplying together 8 and 10, tho two moans, makes 80 ; then 80 H- 40, 
die kuown extreme, givcf 2, the other oxtrcino required, or fint term. 

Jln3, 2. 

Again, let us snppose the 10 absent ; the remaining terms are 

Melons. Melons. Cents. Cents. 

2 :.,..:: 8 : 40 

By mwltiplying; tagother 40 and 2, the extremes, we have 80 j which, divided 
by 8, the known mean, gives 10, the 2d term, or mean, required. Lot tu ex- 
emplify this principle more fully by a prnctioel example. 

23. If 10 horses consume oO bushels of oaU in a week, how 
many bushels will serve 40 horses the same time ? 

In this example, knowing that the number of bushels eaten 
are in proportion to the number of horses, we write the j>ronor- 
tion thus : 

OPERATION. ,e5fo,"!S'Sa*.^ 

Horses. Horses. Bushels. two means, we, have 

10 : 40 :: 30 
40 



1|0) 120|0 



120 bushels, Ans. 



1200, which, divide«l 
by the known extreme, 
10, gives 120 ; that is, 
120 bnshnts, for the 
other extreme, or 4th 
term, that was requir- 
ed. Lo» us apply the 
fu-inciple of ratio in 
finding tlie 4th term 



in this example. The ratio of 10 to 40 is ^J ae 4, that is, 40 horses will coo- 
same 4 times as many bushels as 10 , then 4 x 30 bu. = 120 bushels, tha 4tb 
term, or extreme, as before. 



Q. When any three term j of a proportion are. given, what ii IbP 
process of finclin&: tlie fourth term called 7 

A. The Rule of Three. 
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Q How, then, may it oe deHiied ? 

A, It is the process of finding, by tne help of 
three given terms, a fourth term, between which 
and the third terra there is the same ratio or pio- 
portion as between the second and first terms. 



OPERATION 

Yds. Yds. $ 

8 : 2 :: 4 

2 




8 


)8 
$1 



It will sometimes be necessary lo change the order of thr 
terms ; but this may be determined very easily by the nature 
of the question, as will appear by the following example : — 

24. If 8 yards of cloth cost $4, what will 2 yards cost? 

In this example, since 2 yards will cost a less sum 
than 8 yards, wo write 2 yards for one mean, which 
thus bccoincs the mnkiplier, and 8 yards, the known 
extreino, for the divisor ; for the less the multiplier, 
and the greater the divisor, the less will bo the quo- 
tient ; then, 2x4 = 8-j-8=-:$l, Am. But multi- 
plying by the ratio will to much easier, thus j the 
ratio of 8 to 2 is ^ — |- j then, 4 X ^ = $1, Ans», 
as before. 



From these illustrations we derive the following 

RUIiE. 

Q. Which of the three given terms do you' write for a third term t 

A. That which is of the same kind with the 
answer. 

(I. How do you write the other two numbers, when the answer 
Wight to be greater than tlie third term 7 

A, I write the greater for a second term, and 
the less for a first term. 

Q. How do you write them when the answer ought to be less than 
die third term? 

A. The less for a second term, and the greater 
for a first term. 

Q. What do you do when the first and second terms are not of llie 
•amv dciiomiuHtiun ? 

A. Bring them to tlie same by Reduction As- 
cending or Descending. 

Q. Wiiat is to be done when the third term consists of more that 
one denomination 1 

A. Reduce it to the lowest denomination men- 
tioned, by Reduction. 
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Q. How do you proceed in ihe cpcrallon ? 

A. Multiply the second and third terms to 
gether, and divide their product by the first ternn ; 
the quo*icnt will be the fourth term, or answer, 
in the same denomination with the third term. 

Q. How may this process of multiplying and dividinj^ be, in most 
eases, materially shortened I 

A. By multiplying the third term by the ratio 
of the first and second, expressed eitlici as a frac- 
tion in its lowest terms, or as a whole number. 

Q. If the result, or fourth lerm,be not in the dcnonnnalion rcqviire<l, 
what is to he done 7 

A. It may be brouglit to it by Reduction. 

Q. If tiiere he a remainder in dividinjj by the fir^t term, or malt*- 
ply'nvj; by llu ratio, what is to be done wiln it ? 

A, Reduce it to the next lower denomination, 
and divide again, and so on, till it can be reduced 
no more.* 

* A3 this rulo is commonly divule<l into direct nud invr.^e, it lupy not b« 
anrAs3, for tho benefit of some teachers, to explain liow they muy ho distin- 
•uished J also, to jjivo the rulo for each. 

The Rulo nf Three Direct is when more requires more, or l^ss requires l'.»s<» 
it may be kmnvu thud : more requires more, when the tliinl U'rni is iiiore th.in 
flic first, and requires the fourth term, or uusw-.t, to he more than the second ; 
and Jesd requires less, when the tlurd term is les« than tho lirst, and requires 
•Jio fourth term, or answer, to be loss than the Hccoml. 

Rule 1. State the «juesti(»n, that is*, placj tlio numbers so that the first an,l 
third terms may be of the same name, aud the second term of tiic same nanui 
with the answer, or thinj; sou^rlit. 

3. lUing the fir^t aud third terms to the name denomination, uid reduce th« 
Bocoml term to the lowest denomination mentioned in it. 

3. Divide tht; proinct of the second and third terms by the first terra ; tho 
ffuotient ./ill bo the answer to the question, in tho same denomination with 
the second term, which may be brought into anyotlicr denomination required. 

Tho Rule of Three Inverse is, when more requires le^s, or Icfs requires 
more, and may he known thus: more requires leas, when tho third term is 
more than the first, and requires the fourth term, or answer, to be less than 
tho secojid ; and less ro<iuires more, when the third terra is less than the first, 
and requircis tho fourth term to be more than the second. 

RuLM. State and reduce tho terms as in tho Rule of Tliree Direct ; then 
oinltiply tho first and second terms together, and divide their product by the 
third term ; tli^ quotient will be the answer, in the same denomination with 
the middle term. 

J^oU. — Although the distinction of tUrect and inverse is frequently made, 
ftill it is totally useless. Besides, this mode of arranging the proportional 
numbers is very erroneona. and evulently calculated to coucoal from the view 
of the pupil the true principles of ratio, and, consequently, of proportion, on 
which tlie solution proceeds. The following example will render the absurdity 
more apparent : 

A certain rich farmer gave 20 sheep for a sideboard ; how many sideboards 
may Ne bought for 100 sheep .' 

W shrop : 1 sidclraard ' * 100 sbeop : 5 sideboards, tbo 4th term, or JSm. 
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3lorc Exercisi'S for the Slait, 

25. If GOO busliels of wlieat cost $1200, wlial wilt 3000 burth 
eisj <50Bt? and what is the ratio of the 1st and 2d terms? 

rcrform the foregoing example, and the following, first, wi'Ji- 
out finding the ratio; then, by finding tiie ratio, and iJiulti;>ly- 
in:5 by it. 

:y. e-7-^OO. The ratio, ^{'^ = 6 X 1200 = $7200, the same. 

2(n How many bushels of wheat may be bot'tght for JjiT^'M), 
if OUO busliels cost $1200? .if. 3600 bushels. Itatio, 0; then, 
(iX (>00=3()00 bushels. 

!L'7. If $7:l>00 buy 3G00 bushels of wheat, what will GCO bush- 
els cost .J A. $1200. Ratio, -J. 

2S. If board for 1 year, or .'■)2 weeks, amount to .*1<S2, what 
will 39 ^^•eeks cume to ? .i. ^13G,50. Ratio, | X 1 d2 = §; 1 3C CO. 
th(' same. I ^ 

*2:). If 30 butsliels of vyQ may be bought for*T20 buslK^ls of 
p.»tviloos, how many bush'-ls of "rye may be bought for GpO w^h- 
(.U of pntat.ocs? Jl. 150 bushels rye. \ilatio. f;. ^J*— 

:iO. If 4 cwt. 1 qr. of sugar cost $4^,20, wnat will 21 rwl. 1 
<]r. cost? (Bring 4 cwt. 1 qr.. and 21 cwt. 1 qr. into quarter* 
lin^l.) A.<^'2''J\ Ratio, o. ' / 

;il. If 1 JMsy 60 yards of c'.oth for ^120, what is the cost per 
vnrd?-2. Wlint is the cost per ell Flemisli i'-lSO. Whot pe; 
1 11 Eufflisli ?-2r)0. What pr-r ell French .'-3. A. $9.^ 

32. XJoitght 4 tunscf wiiie for ^322,50; what did 1 pipe cost ?- 
4032. What did 1 hhd. ;-20IG. What did 1 tierce i'-1344 
What did 1 bU..?-J0GS. .?. «?.r84. What did 2 ouarfs ccsL.'- 
IG. What did a pints cost .?-12. What dtd 4 gills cost. ^-4". 

/ ' -? ^ '*/> 

33. Bought C tuns of wine for $500,50 ; v.-hat did 1 pipe cost ' 

.4. f 41,708 -f. 

34. When a merchant compounds with jiis creditors lor 4C 
cents on the dollar, how much is A's part, t« whom he owe*? 
$<2500 ? How much is B's part, to whom he owes $IG00 ? 

A, A's, ^11)00^, B's, $G40. 

35. A, fiiiling in trade, owes the following sums, viz. to H 
^slGOOjGO; to C, $500; to D, $7o0,20 ; to K, $1000; to F 
^230; and his property, which is worth no more than $10iI0,i?(). 
h« givcB up (o^iia creditors ; how much does he pay on tiie 
dollar ? and what is the amojint of loss sustained by all ? 

A. 25 cents on ^1 ; and the anionnt of loss is $30GO,C0. 

It miHt ftppoar evident, to' every rational mind, that there can bo no annlo;*} 
fentween 20 s]icep and I atdcltoard, or 100 siionp and 5 nidcboarda. With tlie 
lame propriety it nnny be asked, what ratio or nnalogv ih(>ie is botu-een nucb 
betoro^neoos quantitiei as 2 monkeys and 5 merino sliaw^B ; or betwoeu 7 lob- 
nun and 4 bars of music ; the one is et;uaUy as correct as thv «^ther. 
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RULE OF IHREE. . 196 

3G. Bought 4 tierces of rice, each weighing 7 cvrt. 2 qra. 16 
lbs. ; what do thev corae to at $9,35 per cwt. ?-285342. At 
$2^ per qr. r-305tl4. At 10 cents per pound ?-34240. 

.4. $i)33,J)rH>-4-. 

If7. Bought, hy estimation, 300 yards of cloth, far $450,C0 ; 
but, by actual meaeurocieiit, tliere were no more Mian 275 yds. 
2 qr«. , for how muc) jiust I stJl the measured }ards per yd« 
80 as to neitliej m^k.^ nor lose ?-lG35. How much must 1 sefi 
20 yds. for ■jo ac o lose nothing ?-3!:i71 J. How much 25 yds. 
2 qrs. .?-417Q7 ilow much 30 yds. 1 qr. 3 na. ?-4i)7d2. 

.4. $125,835 -f. 

38. V \ staff' G feet long cast a shade on level ground 9 foet, 
-vhp^ .4 the height of tliat steeple whose shade measures at the 
same time Ji)d feet? A. l\\)l leet in height. Ratio, 22. 

39. If 3 cwt. 2 qrs. 10 lbs. of sugar cost $51, what will 10 
cwt. 3 qrs. 20 lbs. cost?-Rutio, 3 X 51 =153. What will 21 
cwt. 3 qrs. 12 lbs. .?-6, ratio, X 51 =300. What will 43 cwt. 2 
qrs. 24 lbs. .^-Ratio, 12 j then, 12 X 51 = 612. A. $1071. 

J^otc. — The following examples may be pcrfonncd eillier by annlysis, or l»y 
finilin<^ tbe ratki, or by tbo coiumon rule. Perhaps it would bo wcUto let the 
pupil take his choice. Tho quo by ratio is recommended. 

40. If J^lOO gain $G in a year, how much will $20 gain in 
the same time .'-120. Ratio, |-, How much will $10 gain .'- 
00. Ratio, jV- ^^^^ mucli will $50 gain ?-3. Ratio, «^. How 
I. inch will $75 gain ?-450. Ratio, ^. What will $200 gain ?- 
12. Ratio, 2. Ifinv much will .$300 gain ?-18. Ratio, 3. How 
much will .f5500 gain ?-30. Ratio*, o. How* much will $800 

.pin .'-48. Ratio, 8. How much will $1000 gaili .'-GO. Ratia, 
To. How much will $1250 gain .'-75. Ratio, 12^. How much 
will $2000 gain .'-120. Ratio, 20. A. $372,30. 

41. If 12 men can build a wall in 2i) days, how many can do 
the same in 5 days .' A. 43 men. Ratio, 4. 

42. If (30 men can build a v/ali in 4 days, how many men can 
do the same in 20 days ^ A. 12 men. Ratio, };. 

43. If 4 men can build a wall in 120 days, m how many days 
will 12 men do the same .'-40. Will IG men .'-30. Will 20 
men .'-24. Will 24 men .'-20. A. 114 days. 

44. If a man perform a journey in 30 d:iys, by travelling G 
hours each day, in how many days will he perform it by travel- 
lintr ]0 hours each day .' (10 hours will require a less numbei 
of days than G hours; that is, tlie multiplying or 2d tcrjH Wi^aX. 
te the smallest.) A. 13 days. Ratio, | X 30 = 18, the same. 

45. If a field will keep 2 cows 20 days, how long will it k«?ep 
r» cows .'-8. Will it keep 8 cows .'-5. Will it keep 10 cows^- 
4. Will it keen 20 cows .'-2. A, 19 days. 

4G. If GO bushels of grain, at $1 per bushel, will pay a debt, 
how many bushels, at $1 ,50 a bushel, will pay the aame .MO. 
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l'J6 ARITHMETIC. 

How many bushels at $1^ ?--50. How mary at 80 cents ?-76 
At 50 ctnts ?-] 20. At 40 cents P-150. At 30 cents ?-200. 

Jl. oris bushels. 

47. How much in length that is G inches in breadth wUl make 
a Hquare foot? (J2 inciies in length and \'l in breadth make J 
srHKire foot ; then, 6 inches in breadth will require more in 
I«*n}rlh; that is, (3 : 12 : : J2.)-21. How many 4 iiiclics in 
broJulUi }-A\\. How many 8 inches in breadth .^-Id. How niany 
1() inolios in breadth?-!). A. b7 inches. 

A-^. If a man's income be '•jiTrnjj^ a year, how much maj" he 
«|>t':ul each day to lay up .'•]^4(K) a year? .*?. .$^^,70. 

4:^. If () shilHngs make $1, Wew Enghmd currency, how 
mi:,'!i will 4 s. G d. make, in federal money r-,75. Will2s. 6 d. ?- 
,41 i. Will I s. G d. ?-,2r). Will 3 s. d. ?-,C2.i. A. $2,04^. 

CO. A merchant bought 20 pipes of wine on G months' crcdiij 
bu", by payiivr ready money, lie got it 3 cents a gallon cheaper 
hvjv/ much did he save by paying ready money ?-^?. ^08^28. 

.")!. Bought 4fX) yardri 2 qrs. of plaid for «j;40G,80, but coaltt 
sell it fjr no more than ^'crJ\) ) what was my loss per eJ 
Fi'.-ncli ? A. .«^,40. 

':'*. Jf 12'^ gallons of water, in 1 hour, fall into a cistern con- 
taining ('A:\) gdlonS; from wliicli, by 1 pipe, 20 gnllons run ou» 
in 1 l:'jur. «nd by annther 50 gulions, in what time will the ci» 
U-rn Le iillod ? j^. 12 hours. 

i}.\. A nierchint bought 40 pieces of broadcloth, each pioci 
containiJig 45 yards, at tht^ rate of $'< for I) yards, and sold it 
agtiin at the rate of $15 fjt- LS yards ; how much did he maivc 
in' trading ? A. $30Q. 

54. A borrowed of B ^r-i);^ for 3 years; how long ought A to 
lend B j$800 to requite the favor ?-2-3. How long ought he to 
lend him $1)00 .?-2. How long $500 .=^-3-7-G. HowTong $1200?- 
l-o. A. 9 years, 4 mo. G days. 

55. A gentleman bought 3 yards of broadcloth 1^ yards wide 
how many yards of flannel, which is only \ yd. wide, will lim 
tlie same r 

It is evident it will take more cloth which is only \ yti. wide, 
tlian if it were 1^^ yd. wide ; hence 1^ must be the middle term 

A. 6 yds. Ratio, 2. 
5G. A regiment of soldiers, consisting of 800 men, are to ba 
clotlied, eacn suit containinff 4| yds. of cloth, which is 1| yd. 
wide, and lined with flannell ya. wide ; how maiiy yards of 
flannel will be sufficient to line all the suits ? 

A. 8G33.yds. 1 qr.lj ml" 

FRACTIOJf&-57. If | of a barrel of Hour cost A of a aollar 
irbat will | of a'barrei c^ ? 
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Bj aaalym. It it plain tiiat, if we knew the price of 1 bairel^ 
I of a barrel woniid cciki f as much. If J of a barrel coat t\ 
«ra dollar, |, or 1 barrel, will cost ti timea aa much, thiA ta, 

8x5 40X3 At* I 

^- = — "^- = $15,^11*. 

16 16 X 4 
Or, as I ia niore than i, we may make | the 2d, or multipl/ 
ing term, as in the foregoing exaiuples, thas : — 

i : J : : A. Tlien, -^- = - ^. - (inverting » br 

f XtVII, the», ^^-?^)«?|=s»lj, Aw. 

Or, multiplying by Oie ratio, thus; tjie ratio of | to | is } -r* 

fs=^=:6, ratio; then, -j--.«s jjra=$li, -tfiw. aa before. 

Or; which is obviously the same, having inverted the 1 at, or 
(dividing term, multiply all the fructions together ; tliat ia, pro 
ipeed aa in Piviaion of Fractious, (TiXLVll.) thus, 

^Xi_Xi.^«^»_ j^ j^fo,^ 

1 X 4 X 16 M ^ *** 

The pupil may perform the following examples by either of 
tfie preceding methods, but tiie one by analysis is recommend* 
ed, it boiiig the best exercise for tlu* mind. 

58. if Slbit. of butter cost i of a dollar, what cost J lb. ? A. $^. 

59. If i of a bushel of wheat cost -j^^ of a dollar, what will 1 
boshf I cost ^ A. $1^. 

60. If I } yds. of cloth cost $1^, wliat will 1 yd. coat ? ^. $i» 
CI. At $T^ a pound, what will 40 pounds cost? A. $^. 
62. If ?l yd. cost $2^, what will I yd- cost.? 4- $2,^31. 
63r-lf i of I yd. cost $2, what is it a yard ? 4. $i>i. 

64. If J 1^' i of T^ of $1 buy 20 apples, how many appltJ 
will $5 buy? 4. 4«7if apples. 

65. If ft oz. of ^old be worth $^fiO, what is the cost of 1 oi.? 

^ ^.$1,80. 

66. If 1^ yds. will make 8 coats, how many yards, will it tak* 

fcrlcoat? 4.^iixy^' 

67. if i of i of a gallon coat $2, wliat wi)l 5| gallona oost? 

68. If 6 yds, cost $5^, what will 14} yds. coat ? Jl, $13}}. 

69. If i of J cwt. of sugar coat $V%r» what will 40 cwt. coati 

At82f. 

70. If i yd. of silk cost } of $|, what ia the price of 50 yda.* 
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71 . If 1 cwt. of flour cost $ii, what will rf jr cwt. cobI f 

•a. ^T. 7 92"* 
7S. If 3 yds. of cloth, that is 2^ yds. wide, wiU make a cloak 

how nmch cloth; thai is only | yd. wide, will make the same 

gannent? 

The nanower the cloth, the more yards it will take ; hence we make the 

gnater the eecond term, thus ; j| yd. : 2§ ydg. : : 3 yds. : 10 yds., Ahs, 

73. If I lend my friend $960 for § of a year, how much ougi 
he to lend me { of a year to requite the favor ? 

He ought not to lend me so much as I lend him, becaose I am to keep tb% 
BM»ey lonfer than he ; therefore, make } the middle term. w4. $853^. 

74. If 12 men do a piece of work in 124 ^^^y how majiy moo 
will do the same in 6^ days ? A. 24 men. Ratio, 2. 

75. A merchant, owning f of a vessel, sells f of his share for 
$500', what was the whole vessel worth ? 

I of § = As= f ; then, as f of the vessel is $500, i is $250, 
and i, or the whole vessel, is 5 X 250 == $1250. 

Or tlius ; I of I : 1 : : 500 : $1250, Ans., as before. 

76. If 111 lb. indigo cost $3,84, what will 49,2 lbs. cost at tlM 
same rate ? A. $125,952. 

77. If $29| buy 69i yds. of cloth, what will $60 buy ?* 

A. 120 yds. 

78. How many yds. of cloth can 1 buy for $75*, if 2671 ydi 
cost $37| ? Ji. 535i yds. Ratio, 2. 



COMPOUND PROPORTION. 

t IrfXXIV. 1. If 40 men, in 10 days, can reap 200 
of grain, how maxiy acres can 14 men reap in 24 days? 

By analysis. If 40 men, in 10 days, reap 200 acres, 1 man, 
in the same time, will reap f\y of 200 acres, that is,. 5 acres, in 
10 days; and in 1 day he will reap -^^ of 5 acres = -j^ ssj- an 
acre a day ; then 14 men in 1 day will reap 14 times as much, 
which is 14 X 6 ^^ 7 acres, and m 21 da^s, 24 times 7 acres, saa 
166 acres, Ans. 

Perform the followins sums in the same manner. 

2. If 4 men mow 96 acres in 12 days, how many aerM ctti 
B men mow in 16 days ? 

Fint find how many acrei 1 man will mow io IS days ; then, in 1 day 

^.256 1 
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2^. If a fymiiy of 8 pereouS) ia 24 months, spend $480, how 
mu\;h would 16 persons spend in 8 months ? A. |(3%. 

4. If a man travel iiO miles in 5 days, travellin^r 3 hourft each 
day, how far will he travel in 10 days, travelling 9 hours each 
day? 

•J of 60 = 12, and -J of 12 = 4 miles, tlie distance which ha 
travels in 1 hour; then, 4 miles X ^ hours =s 36 X 10 dayssas 
300 miles, the ^ns. 

It will oftentimes be found convenient to make a statement, 
as in Simple Proportion. Take the last example. — In solving 
this question, we found the answer, which is miles, depended 
on two circumstances j the number of days which the man 
travels, aAd the number of hours he travels each day. 

Let us, in the first place, find how far he would go in 5 days, 
supposing he travelled the same number of hours each day. 
The question will then be. 

If a man travel 60 mile* in 5 dayp, how many miles will he tra?el in 10 days .' 
This will give the fbllowiag proportion, to which, and the next following propor- 
tion, the answers, or fourth terms, are to be found by the Rule of Three j thus, 

5 days : 10 days : : 60 miles : miles ; 
ti'hich gives, for the fourth term, or answer, 120 miles. In the next place, we 
will consider the difference in hours j then the question will be, 

If a man, by travelling '.i hours a day for a certain number of days^ travel 129 
miles, bow many miles will he triivel, in the same number of days, if he travel 
9 hours a day ; which will give the following proportion : — 
3 hours : 9 hoiu« : : 120 miles : miles j 
which gures for the fourtii term, or answer, 360 miles. 

In performing the foregoing examples, we^ in the first operation, multiplie<4 
€0 by 10, and divided the product by 5, makmg 130. In the next operation, 
we multiplied 120 by 0, and divided tlie product by 3, making 360, the answer. 
But, which it precisely the same thing, we may multiply the 60 by the product 
of the multipliers, and divide this result by the product of the divisors j by 
which process the two statements mny be reduced to one ; thus, 

lai'^a !-«"-"»= »«»'• 

In this example, the product of the muhipGers, or second teims, is 9 X 10 2s 
90: and the product of the divisors, or first terms, is 3 X 5 = 15 j Uien, 60 X ^ 
sr5400 -^ 15 = 360 miles, the ^ns., as before. 

JVof«. — It will be recollected, that the ratio of any two terms is the second 
divided by tlie first, expressed either m a firaction, or by its equal whole number. 

Or, by comparing the di^rent terms, we eee that 60 milea 
has the same proportion to the fourth term, or answer, that 5 . 
dayi has to 10 days, and that 3 hours hiaai to 9 hours; hence we 
may abbreviate the process, as in Simple Proportion) bv malU- 
plying the third terms by the ratio of the other terms, thus : 

The ratio of 6 to 10 is -^ = 2, and of 3 to 9 it f =s3. Bat 
multiplying 60 miles by the product of the ratios 2 and 3, that 
is, 6, IS the same as multiplying 60 by them separately ; then, 
a X 60 ss 360 miles, Jins.^ as before. 

jVbCe.— This method, in most cases, will shorten tbe-proGesB very matenalte, 
md in no case will it be any longer ; for, when the ratios are fractions, mnlo- 
■lyinff the third term by them (according to the rule for the multiplicaiioo tb 
Iwctioiis) will in &ot,bo the same process as by- the other method* 
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Q. Frem the preceding; reaiarks, what does CompouBd Proportion 
Off Double liule ot Three, appear to be Y 

A. It is finding the answer to such questions 
as would require two or more statements in Sim- 
ple Proportion ; or, in other words, it is when the 
relation of the quantity required, to the given 
quantity of the same kind, depends on several 
circumstances combined. 

Q. Tlie la<it question was solved by multiplying the third term b** 
Ifae product of tlic ratios of the other terms ; wtiat, then, may the prcxf 
•et be called, which results from multiplying two or moro ratioi 
together ? 

A. Compound ^tio. 
From Uie preceding remarks we derive the following 
RULE. 

Q. What number do you make the third term ? 

A, That which is of the same kind or denomi 
nation with the answer. 

Q. How do you arrange all the remaining terms ? 

A, Take any two which are of the same kind, 
and, if the answer ought to be greater than the 
third term, make the greater the second term, and 
the smaller the first ; but, if not, make the less 
the second term, and the greater the first ; then 
take any other two terms of the same kind, and 
arrange them in like manner, and so on till all the 
terms are used ; that is, proceed according to tlie 
directions for stating in Simple Proportion. 

Q. How do you proceed next ? 

A. Multiply the third term by the continued 

Eroduct of the second terms, and divide the result 
y tlie continued product of the first terms ; the 
quotient will be the fourth term, or answer. 

Q. How may the operation, in most cases, be materially shortened T 

A. By multiplying the third term by the con* 
linued product of the nitios of the other terms. 
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COMPOUND PROPORTION. IM 

ifare ExerrAsesfor the ShU. 

1. If 25 men, by workiaif 10 honn'adajyCan dig a twneh 
96 ^t long, lU feet bitw4l,and 6 feet deep, in 9 days, now mapy 
liouTB a day must 15 in«.*Ji work, in order to dig a trencii 49 feel 
luog, b teet broad, and t> feet deep, in 12 days T 

15 inen : 25 men 
St) length : 46 length 
12 bn>a.th : 8 breadth 
u %4<-pUi : 5 depth 
12 days : 9 days 

la thi* «xaiii|4o, the wcoiid unins, S5x48x8X5x9,ss 439000, ui 
the firrtt woriiu, 15 X 36 X i'^ X t> X J2, = 4%S60. Then, tlie third teim* 
10 X 4:fiU0U, = 4USU00O ^ 4(it5(X> =s 9 h. 15| m., the fourth term, or Aiu, 

Or, by iniWtiplying the third term by the ratios, thus : th« 
rauo of Jii lo 2r> IS f I = J, of 3d to 48 ts |, of 12 to 8 is f, of 
€ to 5 is I, of 12 to i) is j^, whose prodacts, multiplied by th« 

•u- J * 5X4 X2 Xft X3xl0h, 6000, -, ,__ 

third term, are - - - - - ess--- h.=9 h. ISA m., 

* 3X3X3X6X4 648 » * 

^ym., as before. 

ThiR nmihiNl, It will lie pororrvecl, ia mwch ihortor than the former. But, 
bad we !«ei({(ti><i i<fTin« M-iuuu nitioa would be whole Humbori, the procSn 
would have hfuii ntutrtpr utiU, ax 1.4 tho ca8u in the next cpieation. The present 
•xaniple, however, may be remU^rod mure sim|>le hy rejecting; otptal tormii, as 
,_„,,, ^ . 5x 4X3X5 X3xl0h. 5x2x5x30* 
InlTXU.ili^u^theraUo. -^5^5^-^- =3x3x0 " 

50« 4 

B7 — s=s 9h. 15f m., .4iM^ asbeAve. 

Let the pupil perfoiin the foilowm^ examples by the commcni 
rule of proportHHi first, Uiea by luultiplyiug by tlie ratio, and 
lastly by a nu lysis. 

2. if 5 men can build 10 rods of wall in 6 days, how many 
fods can 20 men build in 18 days ? 

D:;B«:Hi -'«'«»•=, •"'»'• 

In this example, t)ie ratios of 5 to 20, and of 6 to 18, are 3 and 
4 ; then, 3x4x10 rods == 120 rods, Ant. 

The same by analysis. 1 man will build -J of 10 rods, a -^, 
in C days, and in 1 day ^ of -M>- = ^ J =-= ^ ; that is, 1 man will 
bu Id 4 of a rod a day • tlien,20 men X 18 days X i » 120 rods, 
Afts.f as liefore. 

V». If 4 men receive $24 for 6 days' work, how much will 8 
men receive for 12 days' vora.^ W. $iH). 

4. If 4 men n'ceiv:* $24 for 6 days' wo k, how many mm 
may be hired 12 days for $!K> ? A. 8 men. 
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5. If 8 men^ in 12 days, receive ^9G, how much will 4 mea 
receive for aays* work ? ^. $24 

6. If 8 men receive $96 for 12 days' work, how long may 4 
men be hired for if^^i ? jj. 6 daya. 

7. If 9 persona m a fiimily spend $1512 in 1 year (or 12 mo.) 
how much will 3 of the same persons spend in 4 months f 

A. ^168. 

8. If $2000 will support a garrison of 150 men 3 months^ how 
long will $6000 support 4 trnies as many men ? (The ratios 
are 3 and i^; then, 3x ix3mo.=s=f.) ^.24 mo. 

9. If $100 gain $6 in 1 year, what will $990 gain in 8 months t 

j9. $36. 

10. If $100 gain $6 in 1 year, in what time will $900 gain 
$36 ? ^.8 months. 

11. If the transportation of 12 cwt. 3 qrs., for 400 miles, cost 
$57,12, what will the transportation of 10 tons, for 75 miles, 
amount to? ^.$168. 

12. An usurr^r put out $150 at interest, and when it had been, 
on interest 8 months, he received for principal and interest, 
$160 ; at what rate per* cent, per annum did he receive interest f 

By cancelling the ratios J and f , the third term will be the 
answer. ^.10 per cent. 

Questions on the foregoing, 

1. What will 2 yds. of cloth cost, at 50 centa (or $i) a 
yard ? What will 10 yds..? What will 100 yds.? What 
will 5 yds. ? What will 9 yds. ? 

2. At 25 cents (or $i) a yard, what will 4 yds. co-n' 
What will 12 yds. ? What will 40 yds. ? What ^-ill 300 
rds.? 

3. At $;m (or $h\ what will 6 yds. cost ? What will 9 
ids.? Win 24 yds. .5 Will 300 yds.? Will 7 yds.? Will 
25 yds. ? 

4. At $,10^ (or $1), what will 12 yds. cost? Will 13 
yds. cost? Will 14 yds. cost? Will 25 yds. cost? Will 
120 yds.? Will 300 yds.? 

5. At $,l2d (or $J) a yard, what will 16 yds. cost? WiB 
90 yds.? Will 97 yds.? Will 100 yds.? 

C. At $,0&i (or $xV), what will 33 yds. cost ? WUl C6 
yds.? 

7. What will 4 qts. of molasses cost, at 2 cents a gill? 

8. How many shillings in 4£. ? In S£. ? In 3£. 5 s.? 
P. How many minutes in 8 hours ? In 12 houjrs ? 
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10. How many cents is ^ of a dollar ? Is $-j^ ? Is $| ? 
l9$i? U$i? ls$i? Is«^? Is$|? Is$/f? U 
9t%? Is«i? Is$i4? Is$f? Is$if? ls$J? I. 

J 1. How many pence in 3 s. 9 d. ? In 8 s. 6 d. ? 

12. How many cents in 2 s.? In 3 s. ? In 3 s. 9 d. ? 

13. How many cents will buy 3 slates, at 1 s. 9 d. each ? 

14. How many cents are 18 d. ? Are 2 s.6 d. ? Are 5 8. 3 d. ? 

15. What kind of a fraction is | .? Is 14i ? Is i of f ? Is 
¥-? Isf.9 

16. What mixed nmnber is equal to -^ ? -^ ? 

17. Hew many 5ths in 8f ? In 4i ? 

18. How many pounds in f S£. ? In §§£. ? 

19. How many pounds and shillings in lO^xr-^* ^ (zV^* i' 
Is.) In8A£.? 

20. How many shillings m Af d. ? In ^ d. ? 
2 J . What fraction is equal to | ? -^? ^ ? 

22. What kind of a fraction is ,5 ? Is 14,3 ? 

23. What will be the cost of 3 books, at $,5 apiece ? At 

24. What decimal fraction is equal to ^ ? | ? -J ? 

25. Bought ,4 of a busliel of rye at one time ; at anotlier, 
^ ; and at anotlier, ,35 ; ho^' much did I buy in all ? 

26. How much is f of a shilling? ^b,? (i^s. is ^ of 
12d.iz:2d.) isliilling? 

27. How much is J of ^ ? Is ^ of ^? Is ^ of ^? 

28. How mucli is 3 times ^ ? 3 times f ? 3 times | ? 

29. A man bought | of a barrel of flour for 3 dollars 
how much was it a barrel? 

30. 3 is J of what number ? 

31. 5 is ^ of what number ? 
Ji2. 10 is I of what number ? 

. 33. 7 is ^ of what number ? 

34. J of 6 is } of what number ? 

35. ^ of 12 is i of what number ? 

36. I of 12 is i of wliat number ? 

37. I of 12 is jf of what number? 

38. If a man save i of a dollar a da^, how many doUarv 
will he save in 16 days ? How many bi 17 days ? In SJ5 
dayi? 
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:». In -^ how miuiy times 1 ? 

40. In -^ how man> times I ? 

41. In *g^ how many times 1 ? 

42. In -^ how many times i ? 

4;). William gave away I apple and iy which was ^ otnB 
he Iiad ; how r jmy had he ? j is 3 times as much aa ^ ; 
hence, if lj| is | of a certain number, tlie number must be 3 
times li ; thus 1^ 2= f i then ^X*i = i=^Hi *^ns. 

44. 2^ is i of what number? (If 2^^ is J, |, or the num- 
aer, is 5 times as much : tJiat is, 5 times 2| 1=: ) 11^, ^ns, 

45. M is J of what number? 

46. l| ia I of what number? 

47. VViliiam gave $,25 for 2,4 yds. of ribbon 5 how mucb 
was it a vard ? 

48. Di'vide :},5 by ,7. Jl, 5. 

49. Divide :J,5 by ,07. W. 50. 

- 50. Multiply 5 by ,7. Jl. :J,5. 

51. Multiply 50 by ,07. W. :J,5. 

.52. How much will ^ of a peck of salt cost, at 91 • 
bushel ? 

5^5. Ho^ many drams is ji of an ounce ? 

54. How much is i of u yanlr 

55. How nmch is 5 of a day ? 

5(). How much is -^ of a uuiuite? 

57. If you pay G cents a quart tor ale, hdtir much is that a . 
i;allon ? 

58. Ff a mah earn $*} a week, ho^v much is that for each 
working dny in a week ? 

59. If a mail travel (J miles in 2 hours, how far will he 
travel in 1(5 hours? 

fiO. What is the ratio of 2 to G? Of 6 {o 2? Of 9 to 6? 
OfGto9? Of lOU) 100? 

Gl. If 20 bushels of apples cost $10, what will 5 busfoelf 
cost ? 

?J2. What is thie ratio of 20 to 5? 

Gil, If () gallons of water fall into a cistern, containing 13 
gallons, in 1 hour, and 3 gallons U»;ik out in an hour, how 
lung will it take the cistern to be filled ? 

()4. If 4 mon, in one day, consume 8 loaves of bread, how 
many loaves will 12 men consume in 4 days ? 

(55. If (5 muu, in 12 days, re»p 18 acres of gnUDi how 
nany wtrren wUl 12 men reap m 4 days' 
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66. What part of 1 month is 15 days P Is 1 day ? Is 3 
days ? Is a days ? Is 5 days ? Is 10 days ? Is 20 days ? 

e7. What is tlte interest of ^30 for 4 months? For 10 
months ? For 3 monllis P For 1 year 4 montlis ? 

68. What is the amount of $40 for 2 mo. ? For 5 ma ? 
t*or 10 mo. ? For 1 yr. 8 mo. ? 

69. Wliat is the interest of $00 for 15 days ? For 10 
days? Fur 1 day? For 5 days? For 2 mo. 15 days? 
For 4 mo. 10 days ? For 1 yr. 8 mo. 15 days ? 

70. What must you pay a broker, who gives you $20 ia 
Boston bills, in exchange for Providence biUSfUt d per cent, 
commission t At } per cent. ? At J per cent. ? 

71. What is my demand for selling $()00 worth of cotton, 
and guarantying ti)e paymciit, at 5 per cent, cutmnission? 
At 7 per cent commission ? At 4 per cent. ? 

72. What is tlio amount of^$I for 1 yr. 8 mo. ? 
7a Wliat is the amount of .$200 for 1 yr. 8 mo. ? 

74. What, tlien, is the present worth of $220, due 1 yr. 8 
mo. hence ? 

75. What is the present worth of $5^, due 1 yr. hence ? 
What IS the disccmnt ? 

76. A merchant, having bought cloth for 50 cents a yard, 
wishes to mark it sons to gain JO per ceiiL; what price 
must he put on it ? (^Ttfd X 1 10=: $,5.5, Ans,) Wliat price 
must he put on it to gain 4 )>cr cent? 8 per cent.? 20 
per cent ? 

77. W^ilUam bought a sled for $3, and sold it so as to gain 
10 per cent ; what did he get for it ? 

Exercises for the Slate. 

1. Bought 1 gallon of !iiolass«?s for 02^ cents, 1 quarter of 
Jour for $1,12.^) -^ lbs. of ten for .$1,0.'), 3 yards of rfannel for 
J,{:<74, ann I skein of nilk for (>4 centa; what was the amomt 
jf the whole? Ji $:i.7:tij. 

2. Bouiriii 144 Ibii. of raisins for $1(1 ; what was that a pound > 

-«. $.nr-f. 

3. What is tlh> Cost or3(*>00 yards i^T flannol, at $,12^ a yard ?- 
450. At $;i:H ?-l2(M). At$,->i>?-72i). W. $->:l7i). 

4. In 20 lbs. of silver, how many spoons, each weigliiag 5 oi. 
10 pwt. ? Ji. AW spoons, and \\ oz. II) pwt. rein. 

&. A bought 4 hogsheads of molasses for $S4. sold 1 hogshead 
for $25, ami tilt* remainder at the rate of 4 cents a pintj how 
much did he make on the whole ? ji. $1,48. 

6. Bought a hogshead of sugar, weigiiing 12 cwt 1 qr. 15 lb« 
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ftnd sold at one time 2cwt. 2 qn. 8 Ibs.^ at another, 5 cwt. 15 IKl, 
and at another, 1 cwt. 3 qrs. ; how much remained unsold f JL 
2 cwt. 3 qrs. 20 lbs. 

7. Multiply i by f Ji. f |. 

8. Divide J by J. J. f. 

9. Multiply i by f. .4. f^. 

W. Divide J by f ^. M = U- 

11. There are 4 pieces of cloth, one containing 8^ yds., anotii- 
er 1G| yds., another 12| yds., and another 7^ yds. ; how many 
yards in the 4 pieces ? A. 44 yds. 3 qrs. 3 J na. 

12. What is the difference between J and ^} A. \. Be- 
tween f and i ? A, tV- Between \ and -^^ ? j3. y^^. 

13. Reduce f^ of a guinea to the fraction of a pound. A. (• 

14. What is the value of ,003125£. .? A. 3 qrs. 

15. How kiuch does ,0^ make multiplied by ,325 .'-81^. 

By rMTy?-G. By 3TiTr?-7675. By276?-C9. By25TTr^(ri* 
-0250125. A. 7,G104o75. 

IG. A farmer sent a lond of hay to market, which, with the 
cart, weighed 29 cwt. 3 qrs. IG lbs. ; the weight of the cart was 
10| cwt. \ what did the hay come to, at $15 a ton ? 

A. $14,357-f . 

17. A merchant bouglit sugar in a hogshead, both of which 
weighed 8 cwt. 15 lbs. : the hogshead alone weighed 1 cwt. 1 qr. ; 
what was the cost of the sugar, at 1 1^ cents a pound .' A. $8G,735. 

The two preceding questions are proper examples in a rule 
usually tormod Tare and. Trctt. 

18. Bought 50 yards of broadcloth for $l60,.j0, but, not prov- 
ing so good as I expected, I am willing to lose $42 on the sale 
of it ; what must 1 demand per ell French ? A. Jjj;'.>,555. 

19. What is my demand for selling GOO bales of cotton, at 
$40.^ a bale, for 2.| per cent, commission ?-550 125. For 4^ per 
cent. .?-! 10025. For 7 per cent. .^-171150. For 5§ per cent. .'- 
I3J41675. A. $4G7G,0Gi. 

20. What is the interest of |200 50 for 2 yrs. 6 mo. .'-30075. 
For 5 yrs. 3 mo. 15 days .'-G3G58. For C^ mo. i^-GSlG. For 
1 yr. 3 mo. V.) days P-15G72. A. $1 15,921. 

^2\. What is the difference between the compound and simple 
inlerest of $200 for 1 yr. G mo. .^-3G. For 3 yrs. 4 mo. ?-2i)G7 
Tor 2 yrs. G mo. 15 days .'-1523. A. $4,a5. 

22. What is the amount of $00 for 10 yrs. 3 mo 19 daj'sr- 
9709. For ^ yrs. 9 mo. 9 days .'-9159. A. $188.G8. 

23. Boutr lit calico for 25 cents a yard ; how mustl mnrk it so 
as to gain 10 per cent, on each yard?-275. 12 per cent. .'-28. 
1-5 oi-r cent. ?-287. 2> per cent. .'-30. A. $1,142. 

;ii4. What is the ditferenct^ between the discount of $227,06, 
for 2 yrs. 3 mo. 20 days, and tlie inter»;8t of the same sum for 
^- •am'i time' A. $3,832. 
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1B5. Which' is the most, tlie €ompound interest of $520 for S 
yrs., or txx«? discpunt of the same sum for the same time ? 

A. Compound interest, by $55,877. 

26. If 300 men, in C months, perform a piece of work wheji 
the days are 12 hours long, bow many men will do the same in 
4 months, when the days are only 8 hours long ? A. 675 men. 

27. What is the difference of* time between April 1st, 1826, 
and June 15th, 1829 ?-3,2,14. Between March 19th, 1829, and 
August 20, 1826 ?-2,6,29. Between July 5, 1800, and Februar- 
16, 1826 ?-25,7,ll. A. 31 yrs., 4 mo., 24 days. 

28. What is the interest of $120,60, from June 1, 1828, to 
June 16, 1829?~7537. From May 15, 1824, to August 29, 
1830 .?-45506. From October 10, 1825, to November 1, 1828?- 
2213. A. $75,1734-. 



IT liXXV. In computing Interest on Notes, 

When a settlement is mode within a short time from the date or eon* 
mencement of interest, it is generally the custom to proceed according to tU 
following 

RULE. 

Find the amount of the principal, from the time 
the interest commenced to the time of settlement, 
and likewise the amount of each payment, from the 
lime it was paid to the time of settlement ; then 
deduct the amount of the several payments from 
the amount of the principal. 

Exercises for the Slate. 

]. For valae received, I promise to pay Rufus Stanly, or order, Three Hon 
^cd Dollars, with interest April 1, 1825. 
$300 Petsr Mosklt 

On this note were the following endorsements :— 

Oct. 1, 1825, received $100 > Time. 

April 16, 1826, « $ 50 J 3, 2, 6, 1, 11, 15, 4. 
Dec. 1, 1827, " $120) 

What was due April 1, 1628 ? jJtu.-. $G0,73. 

CALCULATION. 

The first principal on interest from April 1, 1825 $300,09 

Interest to April 1, 1828,(3(5 mo.).....' 54 ,0* 

Amount of principal $.'154,04 

First payment, Oct. !, 1825 i $100,00 

Interest to ApriW, 1828, (:m mo.) 1,5,00 

Second payment, April 16, 182G 50,00 

[nterest to April 1 , 1828, (23^ mo.) 5,87 

Third payment, Dec. 1, 1827 120,00 

hterest to April 1, 1828, (4 mo.) 2,40 

Amount of payments deducted $903, VI 

Remains due, April 1, 1823 ...$60,73 
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SI. fW Tmlue ;eofttTed, 1 proraiM to pay Peter Tnisty, or ovdor. Fin Wtm 
iioJ iVilliirs, WHk iHterest, July 1, ItfiS. 
#50^. JAun Cabslbm 

— EN llOftSbM ENTS. 



July 16, iMSfi, received 89IN) > TViiw. 
Jnn. 1, Iter, " 9 40S 3,15,11,1 



_ *»> , . . . 
Mttfcli Ki, Its?, « QiSIUl t>, 15, 1,4. 
«VhBt renwineii due July Itf, 1808 ? ^Am. eT.%i.S. 

3. For vM«m rec«>ivti<l, I proniuw to pay Wiiliun Stiiiipson, or order, Oat 
rhoui«aiid Doilan, with intererit. Jan. ib, lti2U. 

ENlKmSEMEN're. 

Mnrch 16, 1821, received S<;(M) } Tint. 
May I, 1823, " $1^)} 3, 1,10, 
July 1(5, ltfi&>, «* $lb() ) 8, 1^ 6. 

IVhat remained due Jan. It), 18S3? ^^w. ^2U3,5U. 

Massachusetts Rule. 

*' Compute the interest on tlie prkicipal sum to 
the first time when a paynent was made, which, 
eitlier alone, or together with the preceding pay- 
ments (if any), exceeds the interest ihen due ; add 
that inttrest to the principal, and friiin the sum 
subtract the [)ayment, or the s^um of the pay- 
ments, nuide at that time, and the remainder will 
be a new principal, with which proceed a» with 
the first principal, and so on, to the time of set- 
tlement.*' 

1. For vnliie r(tr(MVQH>, 1 promitie to fiay Jason Park, or order. Six Hundred 
Dollnrti, Hilii iHterecit. Mardi I, \VQ2. 
$(i(KJ. Stephen Sriitpeoiu 

EN IM»RSEM ENTS. 

May I, l^'2:t, ruceivud $2(KI *) 
Jiiiiu Hs 18^24, '' $ m 7>iM 

ft^i'pt. 17, IW9-., " $ 19 1 1, 2, I, 1, 15, 1, 
f).M% 19, IH25, «» $ 15 f 8, 15, 1, 7, 
March i, 182o, " $l()0 15, 10, 15. 
on. IK, |«r7, " Sl.^) J 
Ahat wax there dim Au^tmi 31, 1B38 ? Jtiut, $h>4,4L 

The priiiripHi, IJIiXK), on intern!<t from Marcli 1, 1S2d ,.. ..9860,01 

liitcrealtuMay I, Ib^ (14 uio.) 43,01 

Amount $G42,0« 

Payment, May I , I8SJ3, a sum greater than the uitorcst. 90U,00 

Due May 1, IH%), fornntnga new princifial $442,00 

tAtoreat on $ Vl:2, fntm May 1 , 1833, to J une 16, 1824, ( 13^ mo. )..,... 20,83 

Amount, carried forward f471 JO 
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Amoant, iwiMi^t r(Mrwiinl....«..%47t^ 
HfmmA, JnM 16, Ifl94, ■ ram gnulot than Uie inturant theu due 80,OA 

Due Juno IB, IHQ1, forinin»-1l new princi|ial $:i91^ 

iBtorMt oo 9^1/Si, tfoui Juno Id, JttM, to March I, lifiG, (»>4 mo.)... 4U,1« 

$431,^ 

niyment,aMim |4>m tlmn the tntormit then due..... .$ 19 

Payment, a Hutn lo** thnn Iho iiitiiru!>t Umn due $ 15 

f aymeut, ■ «ujn i^reaior liuui the iatereHt then du«. t^iW 

$137,00 

Due March 1, 1821, formlnen new principal.' , 9:XM,9d 

interoit ou S3U4,9», fn>in iMai rli i . lti2o, to Oct. 16, 1837, ( 19| nto.) . . . 29,73 

Anmnut ^iH^TU 

Pigment, Oct. 16, I8S7, a «um greater than Uie uitofest then due..... IAO,()0 

0««Oet. 16, 11*37, lorniing a new {irincipal $ltM,79 

Interest on SitM,71?. iroin ( let. 16, l»27f to Augi.«t 31, ItSti, buing the 
tine of i^itUMmtiit, ( lU^ mo.) 9,60 

BiJahce due Aug. 31, 1828 $194,^) 

9. For value rc'*>*ivm|, I pronriitio to pay Asher L. Smith, or order, Nine IIjft» 
4red Dolhira, with intcreiit. Jun<* 16, ItSSQ. 

$900. WilUam Jlouut 
.. ENDOKSKMRNTS. 

July I, 28^1, roceivmi 31.50 *! Tum, 

F»'pt. If>, iK-iS, «* ^ ^10 I, 15, ?, 

Dhc. ID, . >l, " $ 10 I 2, J.'>,2, 
J'lno I, lf<a5, " $ 5?) r II, 1,6, 



All!?. Ii;, IH-l's " ^}fMi 
Murrh I, Ice;. " $;tfK) J 
What remained due Sept. 1, \&M ? jSiu. $48;i,07. 



15, 1,6. 



Connecticut Rulp.. 

BsUblishod hy the Supreme Court of the State of Connecticut in 1804 

" Compute tlie i«l(?resl to the time of the first 
payment ; if that be one year or more from the 
time the interest commenced, add it to the prin 
cipal, and deduct the payment from the fum total. 
If there bo aft^r payments made, compute, the in- 
terest on lh« balance due to the next payment, 
and then deduct the fmyment as above ; and, in 
like manner, from one payment to another, till all 
the payments are absorbed ; provided the time 
between one paymeiit and another be one year or 
more. But if any payments be made before one 
rear's interest hath accrued, then compute tlie 
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interest on the principal sum due on the obliga 
tion, for one year, add it to the principal, and 
compute the interest on the sum paid, from the 
time it was paid up to the end of the year ; add 
*t to the sum paid, and deduct that sum frona th« 
principal and interest, added as above.* 

*^ If any payments be made of a less sum than 
the interest arisen at the time of such payment, 
no interest is to be computed, but only on the 
principal sum for any period." 

1. For val«e received, I promise to fwy Peter Trusty, or order, Oue TlMm> 
■anrl Doltars, with interest. June 1(), 1U24. 

$100(X JaUSS PATWBUk. 

ENDORSEMENTS. 

July 1, 18*05, received $a'>0 ) Time. 
Aug. IG, 18^^o, " -— ' ' " ' - 

Doc. I, IS-Sfi, 

Feb. 16, 1828, ^.^ , 

nrhat was duo August 2C, 1828 ? Jins. $507,86. 



\ $a'>0 ) Timt. 
$157 f 1,15, 1,1,1.% 
$ 87C 1, 8, 15,6, 
$218) 6,10. 



$1000,00 principal of the note. 

63,50 interest to July I, 1825, (12]^ monthi.) 

$1U62,.50 amount. 
250,00 Xat payment deducted. 

$812,50 due July 1, 1825. 

54,84 interest to August 16, 1826, (I3|^ monih».1 

$867,34 amount. 
157,00 2d payment deducted. 

$710,34 due August 16, 1826. 
42,62 interest for 1 year. 



$750,96 

\a - . . 

of the year), being 8^ moot 



(W| ~v ( amount of 3d payment to Aufust 16, 1807 (the vuX 
^^ \ of the year), being 8i montlia. 



$602,27 due August 16, 18S7. 
19,86 interest to February 16, 1888, (6 months.) 



$662,13 an^ount; 
S18,00 4th payment. 

$464,13 due February 16, 1826; 
14,69 interest to August 26, 1828, (6)'months0 



$478,83 due August S6, 18S8, the tiine of settlement. 



If a year does not extend beyond the time of payment ; but if it does, Umv 
And the amount of the principal, remaining unpaid, up to the time of settl*- 
«ieat, lilcewise the amount of the navmeator payments from the time they wete 

C'd to the time of settlement, and deduct Um som af thAse sereral ■■miim 
m the aaiottiit of the principal. 
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9 For value rocoived, I promise to pay John P. Smith, or order. Eiglit III*' 
dred and Seveuty-five Dollars, with interest. January 10, 1821. 

$875. IIasbt Thom so« 

«=^..--' ENDORSEMENTS. 

Ang, 10, 1894, received $S60 ) Time, 

Dee. 16,1825, « $300 f 3, 7, 1, 4, 6, 1, f)!, 
March 1, 1826, « $ 50 ( 6, 15, 1, 2. 
July 1, 1827. « $1.50) 
What was duo September 1 , 1828 ? Am. $447. 



% LiXXVI. Practice in Compound Numbers. 

Oi)eratioDs in eompoun<1 numbers, as pounds, shillings, for instance, la^y b« 
thortened by taking aliquot parts, as in Practice of Federal Moneys If XXVill. 

1» What is the cost of 28 bushels of salt, at 10 s. a bushel ? 

In this example, 10 s. = l£, ; then, i of 28 bushels is the cost in poundf, 
thas,28-^2 = 14£.,./Jiw. 

2. What will 40 bushels of wheat cost, at 5 s. = |£. a 
bushel .5 AtlOs. = i£.? At4s.=r-J£.? Atls.i^gV^-? 

I. Hence, when the price is an aliquot, or even, 
part of a pound, we divide the number of gallons, 
yards, &c by this aliquot part, as in H XXVIII. 

Exercises for tJie Slate. 

1. Whnt will 8640 yds. of clolh cost, at 10 s. == |jC. a yd. ?- 
4320. At b 8. & d. = J£. .?-2880. At 5 ». = i£. P-21C0. At 
4 8. = i£. ?-1728. At 3 8. 4 d. = J JB. ." J 440. At 2 ». Gd. = 
i£.?-1080. At Is. 8d.=iV£.?-720. At 1 s. 4d.^^£.f^ 
576 At 1 B. 3 d. = ■^£. ?-540. At 1 si = ^£. ?-432. At 
10d. = 2V?J = 2V^?-360. At8d. = ^£..?-288. At5d.— 
lVX..?-180. At2i^d.s=^jB.?-90. ^. 16794je. k 

JV«t0.~The alfqaot parts of a pound, in the foHowiag examples, may lit 
Ibund Id the former examples. 

^ 2. What cost 20 gallons of brandy, at 6 s. 8 d. per gallon 9- 
0,.13,4. 

3. What cost 8 yds. ofbroadcloth, at tO s. per yard ?~4, 

4. What cost 25 bushels of rye, at 5 s. per bushel .^-6,5. 

5. What cost 30 bushels of oats, at 2 8.6 d. per bushel?-? Kk 
Aif. 20£. 13 8.4d. 



Digitized by VjOOQ IC 



91U 



ARIIIIMLTIO 



•. What will 61 bbls. of cider cost, at 7 •. 6 d. per bhl. f 

l)l|51 



JS£. 15 ■. scoBt, at 5 ■. per bbl. 

7 9. Od. =o«Mit, at Sa. 6d. per Uil 



6£. 



Jhu. 194;. 9t. tid. =s oost, at 7 •. 6d. per MH 

Or, 
6e. = i|£. ) r»l 

ta. 6d. = i ofSa. ; Uien, ( ) 12£. 15 s. = cost, at 5t. per bbl. 

G£. 7 a. 6 d. =: co«t, at 3 «. G d. per bbl. 

Jtiu, lUi:. Ss. (id. Seoul, at 7t. 6d. per bbl. 

II. Hence, when the price is not an aliquof 
part of l£., we may first find what is the greatest 
even part, and then take parts of this part, and so 
on, for several times. 

7. What will 20 yds. of cloth cost, at 12s. 6d.per yard?-l2,J0 

8. What will 40yardji of cloth cost, at 15 s. per yard P-^O. 

9. What will 30 bushels of com cost, at7s. 6 d. per bushel ?- 
13,10. 

10. What cost J2 bhht. of ale, at 17s. C d. per bbl..?-10,ia 

jj. m£. 10 a. 

11. What will 5 cwt. 3 ';rs.21 lbs. of sugar cost, at $9,60 pel 
•wt? 



Sy*. = |cwt. ■ 



I qr. ss 1 orS nm. ; then, i 
]4lh«.= I ufl qr.; then,! 
7llM =:4ofl4ibe.ithen,( 



«9,eo - 

5 

48,(M> s eoet of .5 cwt 

4,80 z= coRt of 9 qr«, 

S,'10 s C4Mt of 1 qr. 

l,SU=7eostori4lba. 

,<)0 = cost of? lbs. 



Jhu, $57,00 ^ confc of 5 ewt. 3 qie. 31 Iba^ 



18. 



I. At i3/i0 per yard, what will 5 ydai 8 qra. of broadelotk 
?. 1 375. What will 4 yds. 1 qr. cost .'-lOCiao. WUl 



3 qrs. ?-l (W75. jfns. f 4 1 ,&. 

13. 5 cwL 3 qrs. 10 lbs., at $4,30 per cwt. .?-2475. 

14. 3 cwt. 1 qr. 7 lbs., at $3,(i0 per cwt. .'-11925. 
15 4 yds. 2 qrs., at $2,10 per yd. MM5. 

16. 4 gala. 2 qU., at $3,40 per gal. .'-1530. ^. $61,425. 



6yd» 
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FELLOWSHIP. 

HLXXVTI. 1. Two boys, William and Thoiraw, 

trading witli marbles, in company, gained SO cents ; WiUiam 
owned I of tlie marbles and Thomas i ; what was each 
one's part of the ffuin ? 

2. James and Hufus, owning a sled, in company, sold it 
for $3 more tlian it cost, tfiat is, $3 gain ; Hufus owned } 
9f it, and James i ; what was each one's share of the gain? 



<i. What IS the Rule of Fellowship ? 

A When men are trading in company, it as- 
terta.ns the gain or Joss to be shared by each. 

Q. What is callud Stocjk, or Ca.pital ? 

A, The money advanced or put in trade. 

.fi. Wliat is called DiviDEND? 

A. The gain or loss to be shared by each. 



1. Three men, A, B, and C, traded in company ; A put is 
$300, B $iO'ty and C $im ; they gained $300 : what was each 
man's share of the gain ? 

ji thi!t cxarrijilUf it is uvident, that B ought to have twice as much of tha 
gain as A, for hU siock is twice iM much, ami C 3 tinwH lu iiiucli as A ; that ta, 
each inan'iii i^uin or loHA ou;,'hi to iiavc the same ruhiiion to the wtiole gain or 
loss, as the inoiic-^ hn put iu \mn to tho money tiiey all put in. The same priii< 
ciple will apply iti ail chaos in which a iiumher is to he ilivideil into paru, 
which shiill hii'vo a given relation, or ratio, to each other, aa tho dividing a 
bankrupt's etitate amon<; his creditors, ap|>ortionin« taxes, &.c» 

Hence, from the foregoing example, we derive the following 
troportions : 
A's stock, $200^ $ $ $ $ 

B's stock, $400 I 1200 : 200 : : 300 : 50, A's gain. 
C's stock, $()00 f 1200 : 400 : : 300 : 100, B's gain. 
Whole stock, $^200 J 1^00 : GOO : : 300 : 150, C's gain. 

By ratios. These are ^^%^(f, ^^^jj, ^2%^^ ==hhi J then, 
300 X i, that is, J of $^500, = $50, A's ; i of $300 = $100, B'i, 
and ^ of $300 = $150, C's gain. 

Or, by analysis. If $1200 stock gain $300, then $1 stock 



will gain t'tVu of $300, == f^^fV == $h Now, if $1 gain $i, 
then i of $200, As stock, =: $50, A's gain; ^ of $400, B's 
■tock, = $100, B's gain ; and ^ of $600, C's stock, » $150, C's 
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tl4 ARITHMETIC*. 

Thia last method will generaHy be found the ■horteitj and bait adurtad to 
buiinen ; eai)eciaHy when there are several statemeots, in whieh all the fint 
1 are alike, ana all the third terms are alike 



Proof. It is plain, that, if the work be right, the amount of 
the shares of the gain or loss must be equal to the whole g&iv 
or loss ; thus, in the last example, A's is f^ -f~ ^'^ flw -f- 
C's $150= $300, the whole gain. 



Q- What, then, is the Rulk 1 

A. As the whole stock : to each man's stock 
the whole gain : to each man's gain. 



2. Three merchants, A, B, and C, gained, by trading in cfaa 
pany, $200; A's stock was $150, B's $250, and C's $406: 
what was the gain on $1, and what was each mail's share of 
tlie gaui ? Jl. The gain on$l is $4 ; tlien, ^ of $150= $37 ^50, 
A's ; i of $-->50 = |Gy,50, B's ; and i of $400 = $100, C's. 

3. A, B, and C, freight a ship with 270 tons; A shipped on 
board 90 tons, B 72, and C 102; in a storm, the seamen were 
obliged to tlirow 90 tons overboard ; what was tlie loss on I 
ton ? and how many tons did each lose ? w4. The loss on I ton 
is i of a ton ; A's, '62 ; B's, 24 ; C's, 34. 

4. A and B trade in company, with a joint capital of fCOO , 
A put in $350,50, and B $249,50, and, by trading, they g^iined 
$120 : wliat is the gain on $1 , and what is ee 2h person's jharo 
of the gain? Arts. $i ; A's, $70,10; B's, $49,90. 

5. A ship, valued at $25200, was lost at sea, of wliich J be- 
longed to A, ji to B, and the remainder to C : what is th 5 loss 
on $1 ? and how much will each man sustain, supposing $18000 
of lier to be ensured ? ^ns. f ; A's, $2400 ; B's, $3G0C, and 
C's, $1200. 

Perform the following examples, in the same manner, by 
finding how much it is for ^1, or unity. 

6. A detachment, consisting of 5 companies, was sent i^ito a 
garrison, in which the duty required 226 men a day : the first 
company consisted of 162 men ; the second, 153 ; the third^l44 > 
the fourth, 117; and the fifth, 108 ; how many men mus^. each 
coinpany fumisli, in proportion to the whole number of uen? 
V?. The proportion for 1 man is J; then, | of 102 = 54, first 
company ; the second, 51 ; the third, 48 ; the fourth, 39 ; ana the 
fifth, 36 men. 

7. Two men, A and B, traded in company, with a joint <9lpi 
tal of $1000 : they gained 400, of which A took $300. uiv< ) 
the remainder : what was each person's stock ? AmM. $1 g^m 
rtquircfl 2^^ stock : A's. $750 ; B's, $250. 
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rELLOWSHIP. 8» 

■8. Divide $1000 between 4 persons, so that their shares may 
be to each oUier as 1, 2, 3, 4. A. $100, $200, $300, $400. 

9. A bankrupt is indebted to ^350, to B $1000, to C $1200, 
to O $420, to E $S5, to F $40, and to G $20 ; his whole estate is 
worth no more than $1557,50 : what will be each crcdilor^s part 
of the property ? 

In adjusting" claims of this nature, it is the general practic0 
to And how much the debtor pays on $1, which is, in this case,'" 
%\. A. A, $175; B, $500; C, $000; D, $210; E, $42,50; 
F, $20; G, $10. 

10. A wealthy merchant, at his death, left an estate of 
$30000, to be divided among his 5 children, in such a manner 
that their shares shall be to each other as their ages, which 
are 7, 10, 12, 15, 10 years ; what was tlie share of eacli ? 

Ans. $3500, $5000, $0000, $7500, $8000. 

11. A and B invest equal sums in trade, and clear $220, of 
which A is to have 8 shares, because he spent all his time in 
managing the concerns, and B, only 3 shares : what is each 
man's gain ? and how much is A allowed for his trouble ? Aiia, 
$160; A's share, $100 for his trouble ; $60, B's share. 

12. If a town raise a tax of $19^0, and all the property in 
town be valued at $64000, what will that be on .^1 .? and what 
will be A's tax, whose property is valued at $1200 ."* Ans. $,03 
on a dollar ; A's tax, $36. 

In asacssing taxes, wo must first mako an inventory of all the jTropertv, both 
real and personal, oi'tho whole town, and also of each individual who lb to be 
taxed ; ani, as the whole number of polls are rated at so much each, the tax 
oa all the polls must lirsit be tulien out from the whole tux, and the remainder 
is to be asfiessod on the property. Then, to find how much any individual 
must bo taxed for liis property, wo need only find how much the remainder of 
the whole tax ia on $1, and multiply his inventory by it, 

J^Qlt.—Va sonio stato», taxea arc awcssed only on the real and persona! oitate 
<Af the iohabitautSy no poll taxud bciug'aJluwed. 

13. A certain town is taxed $2140 ; the whole property of 
the town is valued at $500000 ; there are 200 polls, which are 
taxed $,70 each ; A's property is valued at $1400, and he payt 
for 2 polls ; 

$ Tolls. % ctfl. PolVi. ^ 

C's, at 1200, pays for 2 ; H's, at 825,50, pays for 3 ; 
D's," 1265, " "1; I's, "•800.40, " " 2; 
E's, "2125, « "3; J's, "375,25, " « 1; 
F's, " 3621, « "2;, K's, " 265,30, « " 2. 
What will be the tax on $1.!* and what will be A's tax } 
200 polls X $,70 =t $140, amount of the poll taxes ; and 
$2140 — $140 = $2000, which is to be assessed on the property, 
$500000 : $2000 :: $1 : $,04, tax on $1. Then, to find A'i 
tax, his inventory being $1400, we proceed tlius :'-- 
$1400 X $,04 = $56 
2poll8at|,70= a$ 1,40 

$57^40> K% wbfti* tax, ^/i#. 
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110 ARITHMETIC. 

What wUl bed tax P-4940. What D*8 ?-^130. WhatE'a^- 
«nO. What F'»?-14()24. What Hb?-35I2. What I'»?- 
aS4160. What J'b.M571. What K*8?-12U12. 

Ans. $430,298 



COMPOUND FEI-L.OWSHIP. 

1[ liXXVUI* 1. Two men hired a pasture for $9 y A 
fvX in 2 oxen for 6 months, and B 3 oxen for 5 montha ) what 
ought each to pay for the pasture ? 

2 oxen for 6 months is the same as (2 X 6 =) 12 oxen for 1 
month ; and 3 oxen for 5 montiut is the same as (3 X ^ s=) 15 
oxen for 1 month. 

The shares of A and B are the same as if A had put in 19 
9xeny and B 15, for 1 month each ; iienee the relation of 12 to 
'R IB the Bame as in Simple Fellowship, thus, 
2x6=12) 

^y,b^\v>y^ : 12:: 9 : $4, A's. 
27)^ : 15 :: 9 : $5, B's. 

Q. How, then, does Compound differ from Simple Fellowship f 

A. Compound regards time, Simple does not 

il. From the preeediug example, what appears to be Uie 
RULE 1 

A. Multiply each man's stock by the time it \m 
continued in trade. 

Then, As the sum of the products : each man's 
product : : the whole gain cr loss : each man's 
gain or loss. 

More Exercises for tJtc Slate, 

2. Three merchants. A, B, and C, enter into partrrership. 
A puts in $(tO for 4 mo., B $50 for 1(J mo., and C $80 for 12 
mo. ; but by misfortune they lose $50 : how much loss must 
sach man sustain ? C A's, $7,0584-. 

Ans. < B*8, $14,705-h 
( C% $28,2;J5-f-. 

3. Three butchers hire a pasture for $48 ; A puts in 80 sheep 
lor 4 mo., B 60 sheep for ^ mo., and C 72 sheep for 5 mo.) 
what share of tlie rent muBt each man pay > C As, $1 .^,20. 

Ans. \ B's, I 7^20. 
iC'B, $21,60. 
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4. Two merchants entered into partnership for 16 mo. ; A at 
first put in stocli to the amount of $<>00, and, at the end of 9 
months, put in $10() more ; B. put in at first $750, and, at the 
•zpiration of months, took out $250 ; with tliis stock thej 
famed $386; what was each man's part? ^ C A's, $9(^,7^ 

' / B's, $ltiG,202L 

5. On - - - 
tlie first < 
first of Ji 

the year, they found' ihey had gained $S72: what was each 
man 8 share of tlie gain ? 

Jins. As share, $364^29; B's, $250,71; C's, $33G,a& 



MENSURATION. 



% liXXIX. SQUARE MEASURE. 

Q. What are your ideas of a Square T A 

A. It is any thing which is as *" 
ong as it is wide. 

Q. What kind of a 6gure does Uiis on the right 
appear to be 7 

A. A square figure. 

Q. Why? 

A» Because the side AB is as 



long as the side BC. I> O 

Q. How many sides has this fi|?ure, and what is their length 1 
Q. How mAuy equal corners has it 7 

A. Four. 

Q. What are these comers generally called f 

A. Angies. 

Q. How, then, would you describe a Square figure t 

^. It has four equal sides, and four equal 
angles. 

Q. In the above figure, if each side be ! fb«it hi length, what o«|^ 
II to be called f 

A. 1 square foot. 
19 
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?W ARITHMETIC. 

Q. If the »des of a square be each 1 jwd in A3 feet =s 1 yard* B 
length, ag in ihe fig^e on the rights what ought 
li to be called ? -^ 

A. 1 square yard. t 

Q. In this square, f perceive there are several 7. 
smaller stmares contauied m lb** larger. If you ]| 
count all ine smaller squares, allowing each one % 
to be I ftxii, how many square feet or square „ 
yards wi'.l iliey make ? 

Q.Why? 5 Q 

A. Because there are 9 small squares, each con- 
taining 1 sq. ft., which make 9 sq. ft., i. e., I sq. yd. 

Q. How many square feel, tlien, make l square yard ? 

A, 9. 

Q. If we multiply 3 feet (the length of I side) by the width, 3 feet, 
making 9, the same result is produced as i»e(orc. What, then, will 
mulliplying the length of any square by the breadth, or the length into 
itself, give ? 

A. The square feet, square inches, &c., con- 
tained in the figure. 

Q. How many square iuches in a figure 2 inches long and 2 inches 
i^idc? 

A. 2x2 =z 4. 

Q. How many in a fis;tire 4 inches long and 4 inches wide? J2 
mchcA square, that is, Vi inches long, and 12 iuches wide? 8 iuches 
square ? 6 inches square ? 20 inches square 1 30 inches square ? 

Q. How many square feet in a figure 1 foot, or 12 inches, squate t 

A. 1 square foot. 

Q. How many square inches in 1 square foot ? and why ? 

A. 144 sq. in. ; because 12 in. X 12 in. = 144. 

Q. How many square feet in I square yard ? and why ? 

A. 9 sq. fl. ; because 3 fl. X 3 ft. = 9. 

Q. How many square yards in 1 square rod 7 and why 7 

A. 30i sq. yds. ; because 5 J yds. X 5J ydg 
= 30i. 

How many square fee^in 1 square rod t and why T 

A. 272i sq. ft. ; because 16^. ft. (the number 
of feet in 1 rod in length) x 16^ ft. = 272^. x 

Q. This figure on the right A B 

is called a Parallelogram: a 

what.thcn, are your ideas of a |\ 
Parallelogram T j \ 

A. That it is a [ \ 

figure which is long- p j^ g q 

er than it is wide. 
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MENSURATION 2X9 

Q. We see by this figure, that there are two kinds of Parallelo* 
rrams, viz. A BCD and ABEF. By inspecting these tiicy will l^• 
found to,be equal : how, then, may a Parallelograin be defined 1 

A, It is a figure which has its opposite sides of 
equal length, and its opposite angles equal. 

Q. If this figure had been square, and each side 2 feet in length, it 
is plain Ihat it would have coiilainea 4 square feot j but, allowing the 
longest side to be 2 feet, and the shortest side only 1 fool, it wiU, of 
course, contain but ^ as many square feel: how many, then, does it 
contain ? 

A. 2 ft. (length) X 1 ft. (breadthN = 2 sq. ft. 

Q. If a figure 1 inch m breadth and I inch in Iena;-th contains 1 
gquare inch, how many s(|uare inches will a fiifure 1 inni wide and S 
inches lonff contain ? 3 inches long ? 4 inches long ? 8 inches long T 
12 inches long '? 20 inches long ? 

Q. If a figure I foot wide and 1 foot long contains 1 square fool, 
how maiiy square feet will a fig-ure I foot wide and 2 feet long contain ( 
3 feet long 7 4 feet long T 8 "feet 'ong ? 10 feet long ? 

Q. How, then, do you proceed to find the square feet, inches, &c. 
of a square or parallelogram I 

A. Multiply the length by the '^icadth. 

1. How many square feet in a room 10 feet long and 3 
feet wide? (10x2=20 sq. ft., ^ns,) In a room 8 feet 
wide and 12 feet long ? 20 feet long ? 

2. How many square rods in a piece of land 4 rods wide 
and 8 rods long ? 10 rods long ? 11 rods long ? 12 rods 
long ? 10 rods long and 4 to& wide ? 

Q. When a piece of land, in any shape, contains 40 square rodg, 
what is it called 7 

A, 1 rood. 

3. How many square rods in a piece of land 40 rods long 
and 2 rods wide ? 4 rods wide ? 

Q. When a piece of land, in any shape, contsnos 160 square rods, 
wl.at is it called 1 

A. 1 acre. 



4. How many square rods in a piece of land 20 rods long 
and 2 rods wide ? How many such pieces will make an 
acre, or 160 square rods ? 

5. How wide must a piece of land be, which is 80 rod* 
long, to make an acre ? 40 rods long ? 20 rods long ? 

6. Huw many square feet of boards are contained in th« 
floor of a room 10 feet square ? 20 feet square ? 10 feet 
wide and 20 feet long? 20 feet wide and 30 feet long ? 
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ARITHMETIC. 



7. How iriftny square yards m a iiffure 3 feet long and 3 
feet wide ? 6 feet square ? 10 feet long and 9 feet vHde f 
#j feet long and 2 feet wide ? (2 X t) = 12 -i- 9 = I* yds^ 
wflrw.) In a figure 10 feet lonjj and 4 wide ? »4. 4| yds. 

8. How many square yards in 9 square feet ? In 108 ? Ill 
72? In 99? In 27? In 80? In 37? 







1 

i 


5 nriifes square" 










1 

. 1 












1 

1 


1 1- 
1 1 






1 1 
1 1 • 



Q. How, then, must square feet, square inches, &,c. be divided 7 

A. Square inches by square inches, square feet 
by squaer feet, &c. 

5 square n^los. 
Q. We arc now prepared to an- 
swer that interesting question wlj,ich 
occurs in Geography, viz. the ditier- 
ence between miles square and square 
miles. The figures on the right are 
introduced for the purpose of its ilUis- 
tration. Exainnic them attentively ; 
then tell me, for instance. What is the 
diO'erence between 5 square miles and 
6 miles square 7 

A. 5 square miles 
means 5 miles in length and 
only 1 in breadth ; but 5 
miles square means 5 miles 
in length and 5 miles in 
breadth, making 5 times as many miles as only 1 
in breadth ; that is, 25 square miles. 

From these illustrations we deKve the following general 
RULE. 

Q. How do you proceed to find the contents of a Square or 
Piurallelopram 7 

A. Multiply the length by the breadth. 
Exercises for the Slate. 

1. In a loom 16 feet long, and 11 feet wide, how many square 
feet? Ji. 176. 

2. How many acres in a piece of land 560 rods long and 39 
rods wide ? 560 X 32 =& 1 12 square acres, Ans. 

The pupil must recollect that square inches must be divided 
by square inches, square yards by souare yards, &o. 

3. How many acres in a piece of laud 370 rods wide 'and 420 
rods long ? Ji, 985 acres, 20 rods. 
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MENSURATION. 2» 

4. How many rods long must a piece of !anj be, which k 80 
fods wide, to make J acre P~2. How many rods wide to make 
4 acres ?-&. How many rods wide to make 200 acres ?-400. 
ji. 410 rods. 

5. How many square feet of boards are contained in the floor 
of a room 40 fl. G in. long and 10 fl. 3 in. wide ? . (Reduce tlie 
inches to the decimal of a fool.) ^. 415,125 fl. = 415| feet. 

G. How many acres are contained in the road from Boston 
t3 Providence, alIowin£r the distance to be 40 miles, and Uie 
average width of the road 4 rods .'' j1. 3*20 acres. 

7. Uov many square feet are contained in a board 12 iochafl 
long and 12 inciies wide .^-1. 12 inches wide and 24 inclhM 
long?-2. 3 feet long ?-3. 120 feet long ?-20. jJ. 26 feet. 

8. How many square feet in a board 1 fl. 6 in. wide and 18 
a. 9 in. long.' ^. 28,125 11. =2«4 feet. 

9. How many yards o^ "'irpeting, tliat is 1^ yd. wide, will 
cover a floor 21 It. 3 in. long and 13 H. 6 in. wide f 

A. 25^ yards 

10. How many feet of boards will it take to cover the walls 
of a house liO K. () in. wide, 40 ft. 9 in. long, and 20 ft. Mgh? 
and what will tliey come to, at $10 per 1000 feet ? A. 2cJ50'feet, 
cost $28^. 

11. How many shingles will it take to cover the roof of a 
burn 40 feet long, allowing the lengrth of the rafters to be 16 
ft. 6 in., and G shingles to cover 1 square foot "i what will they 
cost, at $1,25 per 1000.? A. 7920 shingles; cost, $9,90. 

12. What-will a lot of land, 300 rods wide and GOO rods long 
come to, at $1.^) an acre.* A. $lGtt"5. 

13. What will a lot of land, 1 mile square, come to, at $20,7& 
pet acre? A. $13280. 



H L.XXX. «OIJI), OH CUmC MEASURE. 

Q. When a block > . inch long, 1 inch tliick, and 1 inch vtdde, bow 
many solid inches is it said tn contain ? 

A, 1 solid or cubic inch. 

Q. How many solid fent does a block, that is 1 foot long, 1 foot 
thick, and I (bni wide, con^1in ? 

A, 1 solid or cubic foot. 

Q. If a I'lock 1 foot thick, 1 foot wide, and 1 foot lonjc, contains 
1 solid foot, how many solid feet does such a block that is z feet long 
contain? 3 feet long? 5 feet long 7 10 feet long? 20 feet long T 
90 feet long ? 

Q. Ho>» manjr solid feet does a block S feet long, 2 feet thick, and 
1 fool wide, contain ' 2 feet wide ? 3 feet wide ? 

Q. How many solid inches does a block 3 iih^*»e« lonir. 9 ••"^'*? 
wide, and 1 inch thick, eoniaui 7 2 inches thick 7 <• inenes ttiicfc t 10 
bebes thick f 

19* 
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SS2 ARITHMETIC. 

Q. Ilow, then^ would you proceed, to find how many solid fW4^ 

■iches, &c. are contained in a solid body 1 

A. Multiply the length, breadth and depth to* 
gcther. 

1. How many solid feet in a block 4 feet thick, 2 fe^ 
wide, and 5 feet long ? ^/w. 4 X 2 X 5 = 40 violid feet. 

2. How many solid or cubic feet in a block 12 inches 
long, 12 inches wide, and 12 inches thick? w3. 1 solid foot, 

Q. When a load of wood contains 128 solid feet what js il 
•ailed ? 

A. I cord. 

3. How many solid feet in a pile of wood 8 feet long, 4 
feet wide, and 4 feet high? ./?. 128,= 1 cord. How many 
cords of wood in a pile 8 feet long, 4 feet wide, and 8 feet 
high ? j5. 256 solid feet, zn 2 cords. 

Q. In common language, we sny of a load of wood brought lo 
market, if it is 8 feet long, 4 feet hign, and 4 feet wide, that it is a cord, 
or it contains 8 feet of wood. But tliis would make 128 solid feet; 
what, then, is to be understood by saying of such a load of wood, that 
it contains 8 feet of wood ? or, in common language, " there is 8 
feel of it" ? 

A. As 16 solid feet, in any form, are J of 128 
feet, that is, J of a cord, it was found convenient, 
in reckoning, to call every 16 solid feet 1 cord 
foot; thep 8 such cord feet will make 128 solid 
feet, or 1 cord, for 8 times 16 are 128. 

Q. How, then, would you bring solid feet into cord feel? 

A. Divide by 16. 

4. How many cord feet in a pile of wood 8 feet long, 2 
f<?et high, and 1 foot wide ? How many in a load 8 feet long, 
2 feet high, and 2 feet wide ^ 8 feet long, 4 feet wide, and 
2 feet high ? 

.5. If, in purchasing a load of wood, the seller should say 
that it contains 3 cord feet, how many solid feet must there 
be in the load ? How many soUd feet to contain 4 cord 
feet? 5 cord feet? 6 cord feet? 7 cord feet? 8 cord 
feet? 9 cord feet? 

6. How many cord feet in a pile of wood 8 feet long, 1 
fiiot wide, and 4 feet high ^ 

In perfofming this last example, we maltiply 4 fiset (the heisht) byl tb% 
(til* width), making 4 i then, this 4 bj 8 (bet (the loDgth), mdung aB -«- J 
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|«©rd feet), = 2 cord feet, ^ns. But, Instead of multiplving the 4 by the 8 Ibel 
\h length, and dividing by 16, we may sifn|jry divHc by 2, without muUipIyin|j 
for tlie divisor, lO, is 2 times as large as the multiplier, 8 \ consicquQntiy, it wiB 



produce the same result as before j thus, 4 X 1 = 4-7-2 = 2 cord feet, Am-t 
■ before. 



Q. \\Tien, then, a load of wood is 8 feci lon<^, or contains tvr'. 
lengths, each 4 feel (which is the usual lcn;;ih of wood prepared fc. 
market), what easy method is there of finding^ how many cord feet suck 
a load coittains 1 

A. Multiply the height and breadth together, 
and divide the product by 2. 

7. How much wood in a load 8 feet lonsr, 3 ^eet high, and 
2 feet wide .? 3 X 2 == G -r 2 =: 3 cord teet, Jlns. 

8. How many cord feet in a load of wood 2 feet high, 3 
feet wide, and of the usual lengrtli ? 3 feet hijrh and 2 feet 
wide ? 3 feet wi/le and 3 feet hi^rh ? 4 feot wide and 4 feet 
high ? 4 feet wide and G foot high ? How many cords in 
a load 4 feet higJi, 4 feet wide ? 

9. How wide must a load of wood be, which is 8 feet 
long and 1 foot high, to make 1 cord foot ? How wide to 
make 2 cord feet? 3 cord feet? 6 cord feet? 10 cord feet? 

10. What will a load of wood 8 feet long, 3^ feet wide, 
and 4 feet higli, cost, at $1 per foot ? 

The foregoing remarks and illustrations may now bo embraced 
in the following 

Q. How do you find t1i« contents of any solid or cube ? 

A, Multiply the length, breadth and depth to- 
gether. 

Q. When the length of wood is 8 feet, how ran vom find the num- 
ber of cord feet it contains, without multiplying by 8 and dividing 
by 16 t 

A. Multiply the breadth and height together, 
and divide the product by 2 ; the quotient will 
be cord feet. 

Q. How do you bring cord feet into cords Y 

A. Divide by 8. 



A'oto.^Iflhe wood is only 4 feet in length, proceed as last directed ; thMi, 
m 8 t'eot In leofth is 2 times as much wood as oniy 4 feet in length, hence 4 tbt 
.. *___. . . ... . . ^^^^. ^^^ UjdiTidtly'" 
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result, found as abore, will be the answer in cord feet; tliat is, divid* Vj t 
*wiM, w once by <. 



WH AR]TUM£T1C. 

Exercises for the Slate. 

1 How many solid feet in a load of wood 8 feet lon^, 4 feet 
wide, and 3^ feet high ? 4 X Si^ = 14 -f- 2 = 7 cord feet, ^n9. 

2. How many feet in a load of wood 5 fl. G in. high, 3 fi. 9 in. 
wide, and of tlie usual length ? 

(Reduce the Indies to the decimal of a foqt.) jj. IQ^l^^ s=s 10^ ft. 

Perform thii last example by reducing 'the inches of a foot to a conimoii 
fraction. This method, in must casoa, will be found preferable : thus, taking 
-.he last example : — 

5fl. G in. = 5i fl.=-y^; then, 3 ft. 9 in. = 3f fl, = "V- X 

-y- = Afi -t. 2b= JjS^ = IOtV, Atis., as before. 

3. In a block 8 fl. G in. in length, 3 fl. 3 in. wide, and 2 ft. & 
in. thick, how many solid feet?* ^. Decimally, 75,Wi675 
feet = 75 J^ feet. By common fractions, "V- X "V^ X V' =■ 
^^^ = 7r>3i feet, Ans.^ as before, 

4. If a load of wood is 8 feet long and 3ieet wide, how high 
must it be to make I cord ? 

In this example, we know that the height multiplied by the width, and thia 

Sroduct tiivided liy 2, mut^t iitskc 8 cord leet, that is, 1 cord or load j hence, 
X 2 = 16 -T- 3 = 5} feet, beiifht, JSiut. 

5. If a load of wood is 5| feet high, and 8 feet long, how wide 
must it be to make 2 cords ? 

3 cords == 16 cord feet ; then, 16x2 = 32-^.5| = 6 feet wide, JStu, 

6. If a load of wood Is 5 J feet high, and 8 feet long, how wide 
must it be to make 3 cords r-9. 4 cords .?-12. 8cords?-24. 
A. 45 feet. 

7. How many solid feet of timber in a atick 8 feet long, 10 
inches thick, and G inches wide.'-3J. 10 feet long, 12 inches 

^ thick, and 1 ft. 3 in. wide ?-12i. 20 ft. 6 in. long, 24 inchei 
wide, and 1 ft. 9 in. thick i»-71|. Ji. &r-f^ ft. a? ' ' ' 

8. litK pile of wood JO feet wide, 3 ft. 3 in. high, and 1 mil« 
long, how many cord feet, and how many cords ^ 

- ''. •• ♦ ./3. 10725 cord feet = 13401 cords. 

9. How many tons of timber in 2 sticks, each 30 feet long, 
SO inches wideband 12 inches thick.' A. 100 feet -4- 50 = 2 tons. 

10. How many bricks 8 inches long, 4 inches wide, and 2| 
inches thick, will bnild a wall in front of a garden, which is t9 
be 240 feet long, 6 feet high, and 1 foot 6 inches wide.' 

A. 51840 bricltf 
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DUODKCIMALS. 

If LiXXXI* Q. From what is Ihe word duodecimult derived f 

A. From the Latin word duodecimo signifying 
twelve, 

Q. In common d^lmiSi, we are accustomed to suppose any whole 
thing[, as a foot, for inHtnuce, to be divided into ten equal parts ; but 
how is a foot divided in duodecimals ? and what arc the parts called f 

A. Into twelve equal parts, called indies or 
primes ; and each of these paMs into twelve other 
equal parts, called seconds; also each second into 
twelve equal parts, called thirds, and each thircj 
into twelve equal parts, called fourths^ and so on 
to any extent whatever. 

Q. what, then, are duodecimals T 

A. Fractions of a foot. 

Q. What fraction of a foot is 1 inch 1 

A. tV ft. 

Q. What fraction of a fool is I second T 

A. T^0fT»,= TiTft. 

Q. What fraciiou of a tool is I third ? 

A. TV0fTV0fTt = TTV¥ft. 

Q. What fraction of a loot is 1 fourth ? 

A. iV of tV of tV of tV = sTT^ire ft- 

Q. Now, since ISths multiplied by 12tlis make 144th8, and iV^ 

make Vz; also, ]4^Mhs multiplied by 12ths make' ninths, and t4^B 

make Ti"T > "^ •* P'^'" t^'stl ^e ^^y write the fractions without their de- 
nominators, by makiiis^ some mark to disliug;uish them. What mark* 
Are £^ciicrally usei for this purpose 7 

A. 12ths, inches, or primes, are distinguished 
Dy an accent, thus ; 8' signifies ^\-, 8 inches, or 8 
primes ; V = ^J j, or 7 seconds ; 6'^' = r^f or 6 
thirds, &c. 

Q. We have seen that ISths 'multip*ied by .12ths protiuc'e 144ths: 
what, then, is the product of 5' (ijiches ot ^primes) multiplied by 7 
linclics)? 

A. 35'', that is, 35 seconds, or ^^i^. 

Q. What is the pro<luct of 5" (seconds) n)ultipti«<i>y 7Miilc|Ml)I 

A. 35''' that is, 35 tliirds. ' .- 
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«B6 ARITIlMEmC. 

Q. What is llie product of 5" (secoiids) multiplied by 1" (seconds) 1 

u4, 3b'''', that is, 35 fourths. 

Q. How may the value of the product alwaj's be determined t 

A. By placing us many marks or accents at the 
right of the product as there are. marks at tho 
right of both multiplier and multiplicand counted 
together. 

Q. What, then, would T"" (fifths) muliipHed by 8""'' (sixths) pf» 
duce? 

A. 56""""'", that is, 56 elevenths. 

Q. What would 1" (seconds) multiplied by 5'" (thirds) produo* t 

A. 35'"", that is, 35 fifths. 

Q. What would 8" multiplied by 3" produce? 

A. 24"", (fourtlis.) 

Q. From the piecat'iug, what appears to be the value of feel moK 
liviied by primes cri^cScs / oi what do feet multiplied by primes givtf 

A, Primes. 

Q. What do primts ».'i!iiplied by primes give T 

A, Seconds. 

Q. What do primes k v\'i.Ued by seconds gi\*e f 

A. Thirds. . 

Q. Wha^ ^ seconds n,uV\ V'ed by seconds give T 

A. Fourths. 

Q. What do seconds mvU'i-lA.d by thirds give t 

Ji. Fifths. 

Q. What do thirds mulli])lied by thirds give f 

A. Sixths. 

Jy'cte.— This might be exten(1«(l in the same manner to any iadofinU* Ipagtli 
Hio following table coiitains a few of these denominationt. 

Repeat the 

TABL.E. 

12"" (fourths) ™a„ 1'" (third.) 

12'" (thirds) m^^ V (second.) 

12" (seconds) make 1' (inch or primo.) 

I2f (inches or primes) ma« 1 foot. 

Q. How may duodechnals be added and subtracted T 

A. In the same manner as compound numbers; 
12 of a less denomination always making 1 of « 
greater, as in the foregoing table. 
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MULTIPLICATION OF DUODECIMALS. 

Q. What are duodecimals used for 1 

A, For measuring any thing respecting wliicli 
length and breadth, also depth, are considered. 

] . How many square feet in a board 10 fl. 8 in. long; and 
1 fi. 5 ha. broad.' 

We have seen how such an exam])lc maybe performed by com moa decimals : 
re will now perform it by duodecimals. 

OPERATION. 

Length, 1 ft. 8' 
Breadth, 1 5' 



4 
10 



5' 
8' 



Ans, 1 5 



4// 



8 inches or primes = -^ of • 
foot, and 5' (primes) = -j^j o^ • 
foot; then, -^ X -^^ = -^\ of 
a foot, that is, 40'' (seconds) :^ 
3' (inches) and 4" (seconds) : 
we now write down 4" at the 
right of the inch'.»8, reserving 
llie 3' to be carried to the inches. 
In multiplying 10 feet by the 5', we say ^ ° ^ 1^ ~ ^-J or 50' 
(inches), and the 3' we reserved makes 53', = 4~ feet and 5', 
which we place under feet, and inches in tiioir proper places. 
Then, multiplying 10 ft. 8' by 1 fl. makes 10 ft. 8', which we 
write under the 4 ft. 5'. We now proceed to add tliese t\VD 
products together, which, by carrying 12, afler the manner 
of cojnpound rules, make 15 ft. 1' (mch) 4^' (seconds), th« 
Answer, 

It will bo found most convenient in practice to be<»in by iniiltlplyln^ tlie mul- 
fcipficand first by the feet, or higiiea^ denomination of llic niultiplitr, then by tJM 
iiches, &c., thus : 

1 X 8' ;= 8*, and 1 ft. x 10 ft. = 10 ft. Then 5* X 
8' = 40" ~ 3', (to carry,) and 4", (to write down) j 
10 X 5' =: 50- -f 3' (to carry > = SS* r= 4 ft. and Sf, 
which we write down uaJHrncuth the 10 and S*. 
Then, thy sum of these two psoilucta, added togetliar 
as before, is 15 ft. 1' 4" Ans.^ tiie same result as tht 
other. 

J^^tc. — Had we been reqirirod to multiply 15 ft. 
1' 4" by feet and inchjs a^^uin, wo should have pr»- 
ce^dcd in the same nmnner- carrying '" (thirds) oiM 
place fart lie r towarrls tlie right, and "" (fourths) 
another place still, and so on. 

From these examples we derive the following 
RUL.E. 

Q. How do you multiply in duodecimals T 

A. Begin with the highest denomination of the 
Bultiplier and the lowest denomination of th« 
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OPERATION. 


10ft. 


B' 




i 


5' 




10 


8' 




4 


5' 


4' 



16 1' 4' 



838 AiaiTHMKTia 

multiplicand, placing the first figure in each prod« 
uct one place farther towards the right than the 
former, recollecting to carry by 12, as in com- 
pound rules. 

3fore Exercises for the Slate. 

2. How many feet in a hoard 2 fl. & wide, and 12 fl. 3' long? 

ji. 30 ft. 7' 6". 

3. In a load of wood 8 ft. 4' long, 2 ft. Ij' high, and 3 ft. 8 
wide, how many eojid feel ^ A. 67 ft. 8' 6". 

JCott, — Artificers compute their wor* by diflTerent mcasurcii. Glazing an< 
■lason's flat work are computed l>y the 8(|iiare foot : painting, paving, plaster 
ing, &c. by the itqu&re yard ; flooring, rootin;;, titinj;, &c., by the A<fii«rc or 100 
Ibet ; brick work by the rod of \K\ t'eot, whose square is 272 j j the contents of 
^ales, caxcR, jcc, by the too of 40 cubic feet ; and the tonnage of sliips by \3am 
ton of 95 feet. 

4. What will be the expense of plastering the walls of a room 
£ ft. 6' high, and each side 16 ft. 3' long, at $,r>0 per square 
Tard.? A. $:«),(>n44.. 

5. How many cubic feet in a block 4 ft. 3' wide, 4 ft. G' long, 
and 3 ft. tliick 'i A. 57 ft. 4' G". 

G. How much will a marble slab cost, that is 7 ft. 4' long, and 
1 ft. 3' wide, at $1 per foot.' A. $l»,lf»f. 

7. How many square feet in a board 17 H. 7' long, 1 ft. 5 
wide.=> A. 24ft. 1(V U". 

8. How many cubic feet of wood in a load 8 ft. 7' long, 3 ft 
6/ high, and 3 ft. 8' wide .' A. 82 ft. 5' 8" 4'". 

9. A man built a house consisting of 3 stories ; in the upper 
vtory there were 10 windows, each containing 12 panes of 
glass, each pane 14' long, 12' wide ; the Brst and second storida 
contained 14 windows, each 15 panes, and ec^ch pane IG' long^ 
J 2' wide : how many sqtiare feet of glass were tiiere in the 
whole house .' A. 7(M) sq. ft. 

10. What will the paving of a court-yard, which is 70 ft 
long, and 5G ft. 4' wide, come to, at $,20 per square .' 

11. How many solid feet are there in a stick (^ timber 70 n. 
Jong, 15' thick, and 18' wide ? A. 131 ft. 3'. 



Questions on the foregoing. 

1. How many pence are there in 1 s. 6d.? How many 
«ents? 

2. What wfli 4 yards of cloth cost, ir cents, at 1 8. H d. 
per yard? At 8 s. per yard ? At4B.6d.? AtGi.? At 
98.? AtlO«.()d.? 
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QUESTIONS. 29U 

9. f r ja nian conBume 1 lb. 9 oz. of bread in a week, how 
nucfij would he consume in 1 month ? 

4. Al 4 cents for 1 oz., what would 1 lb. cost? 
5 Al 4 cents for 2 oz., what would 1 lb. cost ? 

6, At 4 cents for 8 oz., what would 2 lbs. cost? 

7. If a man spend $2i per day, how many days would he 
be in spendincr ^4i ? $(y^ ? $12i ? $20? 

b How many marbles, at 4 cents apiece, must be given 
for !^4 appJes, at 2 cents apiece ? 

U How many yards of cloth, at $4 per yard, must be given 
for tl Ubls of cider, at $2 ner bbl.? For 8 bbls. ? For 12 
bbjs.r' ForlSbols.? 

10. What part of 1 month is 1 day ? 2 days? 4 days? 
5 *»y « ? 6 days? ? 7 days ? 1 days ? 20 days ? 21) days ? 

11. What ia tlie interest o/ $1 for 12 mo.? 10 mo.? 9 
mo.? 6 mo ? Mmo.? 1 mo. r 15 days? 

12. What is the interest of $6 for 1 yr. 2 mo. ? 2 yrs. ? 
1 yr I mo.? Dmo.? 2!no.? 1 mo.? lodays? 10 days? 
.e^days? 5 days? 1 day ? 

i:i What h the amount of $1 for 6 mo. ? 3 mo. ? 2 mo. ? 
] tihh ? 15 days ? 

J 4. Suppose! owe a man $115, payable in 2 vrs. 6 mo,, 
witiiout iirterest, and I wish to pay iiini now, how much 
ought I to pay him? 

15. What is the discount of $115, for 2 yrs. G mo. ? 

}6. William has | of an orange^ and Thomas h ; what 
part of an oranjre do both ow.i ? ' 

17. Harry Jiud | of an orange, which he wished to divido 
equally between his two little sisters ; can you tell me what 
jiart of an orange each one would receive ? 

38. Whiih is tlie most, ,5 of 20. or ,25 of 40? 

19. How many times can you draw ^ of a gallon of cider 
iVom a barrel containing 30 gallons ? How many times 4 of 
agallofl ? How many times f of a gallon ? How many time^ 
I of a gallon? 

20. A man, failing in trade, is able to pay his creditiors oo^ 
Jy $^^^ on the dollar ; how much will he pay on $3 ? On 
$4? On $12? On $13? On $300? 

21. A man, failing in trade, was able to pay oiJv $;16| OB 
the dollar ; how much would he pay on a debt or $4 ? $Cf 
$10? $9? r*0? $100? $600? 

22. Two men bought a barrel of flour for $10 ; one ga?* 
$•1, and the other $7 : what pan of the whole did each pay f 
What part of the flour must each hav« V 
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93. rr30 buBhela of oats cost $10, what is that a boBhel? 
Wbat will 5 bushels cost ? What will 20 budiels ? 

84. If 3 men mow a field in 8 days, how many men wiH 
now the same in 2 days ? In 1 day ? In 4 days ? 

85. Two men, A and B, hired a pasture ; A paid $«% and 
B $5 ; what fractional part of the whole did each pay? The 
^^tB from the pasture were f 16 ; what was each mftn's 
shnre of the gain ? 

46, Three men. A, B, and C, are engaged in trade ; A 
puts in $4, B $5, and C $6 ; they gained $oO : what is each 
ooc's share of the gain ? 

27. Two men, A and B, hired a pasture for $12 ; A put in 
I cow 4 months, and B 2 cows 3 months ; what ought each 
to pay? 

28. A merchant, having purchased a piece of broadcloth 
for $2 per yard, wishes to make 20 per cent on it ; what 
pnce must he ask for it ? 

29. William has ^ of a dollar, Thomas ^j, and Harry J ; 
h*>w many cents have they in all ? 

30. A merchant sold calico at $,22 per yard, and thereby 
gained 10 per cent. ; what £d it cost him per yard ? 

31. Hany, having J of an orange, gave -J to Thomas, who 
gave h of his part to his little brother, and kept the remain- 
der himself; what part did he keep ? How much is ^ of { ? 
How much does \ of | of J from ^ leave? 

82. How much is 1 X f of J ?-l. How much is 1 X f 

33. What is the quotient of f divided by J ?- 

34. How much does | exceed ,75? 

35. How much does f exceed -i^^? 

36. How many strokes does a regular clock strike in 2 
hours? 3h.? 4h.? 5h.? 6h.? 7h.? 8h.? 9fa.? VQ 
k.? 11 h.? 1211.? 24 h,? 

3/. How many square feet in a board 12 inches wideband 
48 inches long? 36 in. long? 72 in. long? 

38. What 1^ of an acre of land is there in your ikthci'a 
garden, allowing it to be 4 rods long and 2 rocu wid^ ? 4 
rodv wide ? 

39. How many cord feet of wood are contained in a lcm4 
$tet wide. 2 feet high, and of the usual length? Uair 
muiy feet m a load 6 feet high and 3 feet w^e? 8 l^«i 
Ugli^ tod 6 foot wide? 4 fe«t high and 2i feet wide ? 
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40. How many aol -d feet in a block V^ ine]ie» lon^, 13 
inches thick, and 12 inches wide ? 12 inches long, 12 inches 
wide, and inches tluck ? 

41. How long will it take to count $1000, at the rate of 
50 a minute ? 

42. What is the difference between 4 square feet and 4 
feet square ? 10 miles square and 10 square miles ? 3 rods 
iquare and 3 square, rods ?. 

A parenthesis, encloMng flOTeral n inibera, sij^nifos that thew nambera ar« 
)i> be taken together, or as one whoi*^ number j but, when performing subtrao- 
Iton and a'klition with these and ol. or numbftn, theymay be taken eitfaor u 
V^fore, or one by one, tints :■<» 

(16 4- 4) X 5=?^, «d 164-4=20x3 = 60. 
Or, (16X3) =48. 4x3 = 12. Then, 48 -j- 12 = 60, the same aa befow 

43. (9 -f-3) + 8 = how many ? ^. 20. 

44. (9 — . 3) — 4 z= how many ? ^. 2. 

45. (15 + 5) X4 = how many? A. 80, or 60 + 20. 

46. (15 — 5)X 4 = how many ? A, 40,or 60— 20. 

47. (9 + 3) -4-3"=:: how many ? A. 4, or 3 + 1* 

48. (9 — 3)-^3=: how many? A, 2, or 3— 1. 

49. (12— 8)-^ (3+1) = how many? A. l,or3— 2. 

A line, or vinculum, orawn over numbers, is sometimes 
used instead of a parenth sis. 

50. 4+8 X 12 = how many ? A. 144, or 48+9a . 

51. 2£r4s. X 2 = how much ? A. 4£. 8 s. 

52. (2 s. 6 d.) X 2= h )w much? 

53. (7 s. 6 d.) X 4 = how nmch ? 

5.4. 3X3X2 X 10= how many ? 

55. How many minub s of motion makis 2 degrees of 
motion ? How many sec ^nds of motion make 3 minutes of 
motion? 

56. How many degreed is the circumference of the earth ? 

57. The earth, you know, turns round once in every 24 
hours, or, in common la igua^e, the sun moves round tho 
earth in that time ; in w .at time, then, will the sun travel 
wer 15'^ (degrees) ? and why ? ^ 1 hour for 360° -- 24 Ik 
= 15**. 

58. In what time will he trave} over 1° (degree) of motion ? 

A, iV of 3 hour, or -^ of 60 min., =:4 min. 

59. In what time will he travel over V (minute) of motion? 

A, xV ^^' ^ ^^1 or ^ of 60 sec, =: 4 seconds 

Q. By the foregoing^ we see that every de^e of motioa maket a 
dBflEsrence is time of 4 miautei* and tvtry mioult ef motioa a dift*» 
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•Bce of 4 teeonds. Now^ tinre lon^tade is reckoned io degrees^ 
vound the earth, can vou tell me how to find the difl'erence in time be- 
tween one place ana anclher, aAer Icnowing their difTereuce in ioxigi- 
lodeT 

A. Multiply the difTerence of longitude in de- 
grees and minutes by 4 ; the product wi)\ be their 
difference in time, in minutes and seconds. 

60. What is the difference in time between two place<L 
whose diFerencc in longitude is 2°^ 4' ? ^. 2° 4' X 4 =z= 8 
minutes and 16 seconds, the difference in time. 

61. Wlmt is the difference in time between two placefl, 
whose difference in longitude is 5^ IC ? A. 20 m. 40 sec. 
What, when the difference of longitude is 8® ? .^.32 -n^ 
Is 10*? A, 40 m. Is 15*>.J> ^. 60 m. = 1 hour. Is 15^ 
IS'? 4. Ih-im. 



Q. The gun (ravels from east to west : which place, then, will banf 
■le earliest time 7 

A> The one most easterly. 

62. There are two places, the one situated inlO°E. loi 
gitude, and the other in 4® E. longitude ; what is the diffe*. 
ence in time between these two places ? When it is 24 
mmutes past 6 o*clock in the former, what hour is it in the 
latter.' A* 24 minutes, difference in time; tlien, 10^ being 
the most easterly place, it ifl tltere 24 minutes earlier tlian at 
4^ ; that is, when it is 24 minutes past 6 at 10^, it is only 6 
at4^ 

63. Boston is situated about 6^ 40^ E. longitude from the 
eity of Washington ; when it is 2 o'clock at Washington, 
what oVlock is it at Boston ? j9. 26 m. 40 sec. past 2 oVTock 

64. ^ I recollect of reading a story once of a gentleman 
ffoing to a foreign country, who had a fancy to look at a 
Eright star every evening, at the same moment, with a cer- 
tain lady whom he left behind, and tlicy agreed to look at it 
at 9 o'clock ;" but, it seems tliat^ vhen the gentlefnan was 
in a different longitude, tlie time would, of course, be di& 
ferent ; as, for instance, when he was in longitude differing 
80° W. from where the lady was, she most probably hao 
retired to rest, and was, perhaps, asleep, while he waa 
ffazingatthe star. Can you tell me what o'clock it waa^ 
fncn, where she was ? When h«^ was (KT of W. longitude 
Ihmi her, what hour of the night was it at the place whet 
ike lady reaided? 
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Exercises for tJie Slate. 

1. Write down three milliona, three hundred and tliree tho»- 
mndf three hundred and three. 

2. What U the difference between 50 eagles and 45d9 dimes r 

j§, $40,: 0. 

3. What number is tliat, which, being divided by 65, the 
quotient will be 42 A. 2730. 

4. A captain, 2 iieutenaiits, and 30 seamen, take a prize 
worth $700a, which they divide into 100 shares, of which the 
captain takes 12, the two lieutenants each 5, and the remainder 
is to be divided equally among the sailors ; how nmch will each 
man receive ? .^. Captain's share, $d40,24 ; each lieutenant's, 
$350,10, and each seaman's, $162,052. 

5. Brin«r $400 into crowns, at s. 8d. each. ^. 3(50 crowns. 

6. Washington was born A D. 1732 ; how many years old 
would he have been, had he lived antil the end of the yeai 
1827 ? and how many seconds old, allowing the year to con- 
tain 3054 days ? j?. 95 years, 21)1)71)72000 si-condj. 

7. THa \v4)«>fala oi*a A»ri are 6 Ccct in circunifi'ronce, and that 
of a wheelbarrow 27 inches ; how many more times will the 
latter turn round than the former, in going round the earth ? 
How many more times in going through the earth, allowing 
tiie diameter to be J of the circumference ? A. 32202480 timei 
round the earth, 107641 GO times through it. 

6. How many minutes is it from the commencement of the 
Christian tra to the end of the year 1827 ? A. 13001)281)20. 

9. Jacob, by contract, was to serve LatteJi for his two daugh- 
ters 14 years; wlien he had accomplished 10 years, 10 mo., 10 
w«eks, 10 days, iO hours, 10 minutes, how many minutes had 
be then to serve P A. 1416350. 

10. Reduce \W to its lowest terms. A. f J. 

11. What is the value of ^ of a cwt. ? A. 1 qr. 20 lbs. 

12. What is tJie amount of- ^ ,05 ,005 ,555 ,18765 and 8567 1 

A. 8568,29765. 

13. Divide /xbyA- ^. AV 

14. From 17^ take i^ of f of 14^. A. 12^. 

15. Reduce ^^ to a mixed number. A. 454-5. 

16. What is the value of ,425 of a pound.? A. Ss. 6 d. 

17. Reduce 14 s. 6 d. 3 qrs. to the clecimal of a pound. 

^. ,7281+ 

18. F?om ,1 of a pound, take ,0678 of a pound. A, jOSiQ, 

19. If you give $60 for 25 yards of cloth, what will 1 vard 
toBt> j3. $2,10. ^ -^ ' • 

20. A merchant sold 8 bales of linen, 6 of whicli contained 
16 pieces each, and in each piece were 40 yards i the other % 
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hales contained 12 pieces each, and in each piece were 27 jarda; 
what did the whole amount to, at $li per yard f A. $5310. 

21. A man, dying, left $10024 to his wife and 2 sons, to be 
diTided as follows: to his wife f , to his eldest son \ of the re- 
mainder, and to his youngest son the rest ; what is tlie sIulm 
of each ? A. $3759 to his wife, $2506 to his eldest son, $3759 
to his youngest. 

22. A farmer sold a grocer 20 bushels of rye, at $^5 per 
bushel ; 2u0 lbs. of cheese, at 10 cents per W \ in exchange for 
which he received ^20 gallons of molasses, at 22 cents per gal- 
lon, and tlie balance in money ; how much money did he re- 
ceive? A, $3().(>0. 

23. A has 150 yards of linen, at 25 cents per yard, which he 
wishes to exchange with B for muslin at 50 cents per yard ? 
how much muslin must A receive ? A. 75 yds. 

24. A gave B 500 yards of broadf.-loth, at $2,50 per yard, for 
COO umbrellas ; what were the umbrellas apiece ? A. $2,083^-. 

25. A farmer sold a grocer 20 bbls. of apples, each barrel con- 
taining 3 bushels, at 40 cents per bushel-24 ; 3;) bushels of 
corUf at JK) cents pox b u B l>«i-^ ^7 f £>00 lh« nf cheesfi^ at_fi centa. 
per pound-40; 200 lbs. of butter, at 17 cents per pound- 
34; 75 bushels of turnips, at 19 cents per bushel-1425; 40 
bushels of barley, at $1;| per bushel-50; 25 bushels of rj'^e at 
iJ5 cents per bu.shel-2375 ; and, in exchange, tJie farmer has 
received 2 bbls. of cider brandy, at 42 cents per gallon-264Q ; 
4 bbls of flour, at $H| per barrel-:^") ; GO callous of molasses, 
at 34 cents per galIoH->2040 ; 40 gallons of wixie, at $1 ,50 per 
gallon-60; 10 lbs. of tea, at 73 cents per pound-730; ^40 
m cash ; and he agrees to take up what is still due him, in rice, 
at 7 cents per pound ; how many pounds of rice must the gro- 
cer give the farmer to balance the account } 

A. 340 lbs. 9 oz. 2f dr. 

26. What quantity of cider, at $1 ,20 per barrel, will buy 2 
barrels of rum, at $2 per gallon t A. 105 bbls. 

27. A man exchanged 40 bushels of salt, at $1 ,50 per bushel, 
for 200 bushels of oats, at 25 cents per bushel ; how much was 
the balance in his favor i ^. $ 1 0. 

28. A sold B 16 cwt. of sugar, at 8| cents per ponnd-14784 ; 
20 bbls. of flour, at $114 per barrel-225; 17 chests of tea, 
each containing 8 cwt., at 53 cents per pound-8072:>6 ; 30 
tierces of rice, at $36 per tierce-1080 ; for which B gave up 
A his note of $400, tliat had been on injterest 6 yrs. 7 mo. 15 daysr- 
659 ; in addition to which B save A 700 dozen of wax candies, 
at $1.14 per dozen-798 ; and fur the balance A consents to 
take li's note, payable in 2^ years, without interest; but B, un- 
expectedly receiving some money, wishes to advance the cash, 
instead of giving his note ; what sum of ready money ought 
B to pay A, discounting at 5^ per e»nt ? ^, $7181 ,362 -f- 
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99. A had aOObbls. of flour, at $10^ per bU., for which V 
Ifa? e him ^1090 in money, and tlie rest in molasses, at 20 oenis 
ner gallon ; how many hogsheads of molasses did he receive P 

Ji. 80 hhds. 10 ^U. 

30. A has linen cloth, worth $,20 per yard, but, in bartering, 
he will receive $,30 ; B has broadcloth, worth $4,60 per yard, 
ready money : at what price oa^h. B to rate his broadcloth, to 
be in proportion with A*8 >barter«ig price ? 

$,20 : $4,00 : : $,30 : $6,90, j9m 
Or, mnitiply $,30 by the ratio of 20 to $4,60, that is, 23 1 than, S23 x 30 . 
1^,90 i t'or^ $4,<i0 bein^ 23 times oa much as 20, it in plain that 23 times $,30, 
A**! bartoriug price, will give B's bartering price, wtfiu. $6,90. 

31. A merchant, in bartering with a farmer for wood at $r» 
per cord, rated his molasses at 25 dollars per hhd., which was 
worth no more thaa $20 -, what price ought the farmer to have 
AaiMkd- ^brills wood to be equal to the merchant's bartering 
price? Ji. $6^26. 

'J'be last ten examples are proper questions in a rule usually 
ealli'd Barter. 

32 What number is that, which, being multiplied by 15, wiM 
make | f A. jV- 

33. What number is that^ which, being <Uvided by 15, wlU 

make oV ? '^- f • 

'Ml. Wliat decimal is that, which, being multiplied by ,625, 
mill make ,25 ? Jl. A- 

35. At $,75 per bushel, how much rye can be bought for 
$ 150 ?-200. For $G00 i>-800. For $75 i'-lOO. j^. 1 1 00 bushelB. 

36. (800 -f 12 + 88) -«- (50-5) = how many .? A. 20. 

37. (ft 4- ^) ^ (3.55,-55) =how many ? A. 2J. 

38. I'wo persons depart from one place at the same time ; 
the wie travels 35, and the other 40 miles a day ; how far are 
they distant at tlie end of 10 days, if they both travel the same 
roHO !* and how far, if they travel contrary directions f A. 5p, 
aiM* 750 miles. 

^u Two me^, A and B, tra4ed in company ; A put in $700 
foi 8 months, and B $1280 for 10 months ; they gained $500: 
what wastlie sliareofeaeh? A. A *& share, $1 52,1 f3; B's share, 
$317,826-1-. 

40. How many cord feet of wood are contained In a load 8 feet 

loTig, 4 ft. 6' wide, and 5 ft. 3' high .? A. 11| J ft. or 11 ft. 9* 9''. 

4 1. What is the diSf>rence in time between two places. whoM 
difference of longitude is 40o?-2,40. 50<»?-^,20. 60®?-4. 
A. 10 h. 

42. What time is it in i5<=> W. longitude, when it is 6 o'clock 
in I5*» E. longitude .!> A. 4 o'clock. 

43. If a cow vield 16 qts. of milk in a day f>r 240 days and 
20 qta. make 1 pound cf butter or 10 pounds of cheese how 
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much more profitable is the making of cheese than batter, tbe 
price of butter being 25 cts. per pound, and that of cheese 8^ 
eta. per pound? ^. $110,40. 

44. If a field will feed 10 cows four weeks, how long will it 
feed 40 cows ? ,•§ 1 week. 

45. A insQ ^«<^4<hta caisk of wine , containing 12(5 gallons, 
for $315, and BC«a it at the rale of $2,75 per gallon ; how niucli 
was his whole ffain ? how much per gallon ? and how much 
per cent. ? ^. His whole gain, $31,50; per gallon, $,25} then, 
:i^^ = 01 percent. 

2i50 '^ 

46. The rent of a certadn farm is $500 ; the tenant employs 2 
men ; to each he pays $1 1<^ a month for 8 inonths-ld4 ; also a 
boy by the year, who is to have 2 suits of clothes, earrlr worth 
$8,75-1750, besides his board, while attending school, 3 months, ' 
or 12 weeks of the year, which is wonh $,1^3 per week-lHG ; in 
the course of the year, the tenant loses 40 good merino sfircr|», 
Talued at $5 per head-200; the skins brought him .$l,l5s.i 
apiece-45; the other expenses of the year are calculated to 
average about $,39 per day-14235j the sales of the farm ar# 
as follows, vi3! :-^ 

]000 bushols of Potatoes, .... at $0,42 per bu8hel,-420, 

150 Barley, $0,99 MAW, 

16 White Beans, . . . $2,20 35)20, 

400 Corn, $0,53 2!2, 

300 Rye, $0,92 276, 

418* Buckwheat, .... $0,:J8 15903, 

900 Oats, $0,28 55, 

10000 poundif . . Ctioese, ...... $0,5^ . . pound, 575, 

500 Butter, $0,18 90, 

1 bushel . . Clover, $0,25 . . quart, . 8, 

20 Turnips, $0,43 . . busliel, 860, 

70 Winter Ai>ptes, . . $0,^.8 a350, 

10 Ffax Seed, $1^75 . . - . . 1750, 

400 pounds . . Merino Wool, . . . $0,45 . . pound, 180, 

and 20 calvesj at $4^ per head~90; he carries 70 barrels of ct 
tier to Uie distillery, for one half of which he is to receive 1 qt 
of cider-brandy for 4 qts. of cider j the rest brings him $1,13 
per barrel-.'fc)5o ; how much cider-brandy will he receive ? and 
now much will he clear, afler deducting all the expenses uf 
managing the farm, including the rent and loss, from the total 
amount of sa!«»s? A $l:i38,f7; 1102^ qts. cider-bran Jy. 

47. What difference is there between the coinpound interest 
of $10000 for 8 years, and the simple interest of tlie same sum 
for the same time ? ji. $] 138,43. 

48. What is the difference between -the compound interest 
of $500 for 4 years, and the discount of the same sum for tli« 
Mme time .? Jt. $34,403. 

49. What is the difference between the amount of ftlSOIl At 
eompound interest, for 3 years, and the present worta oi mm 
Mon^ sum, for the same time ? jtf. $618,405. 
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50. If 1^0 gallons of water, in one hour, fall into a casters 
cOtltaihiiijr G<K) j^allohs, and by one pipe in tlie cistern. 35 gaf- 
!ons run out, and, by another pipe, (J5 <ralluns run out, in \vluU 
lime will the cistern be filled ? A. 30 hours. 

51. A certain clrrk, in a country store, purchased the whofe 
•IfcfCfk ill trade, the quantity and price being as foll:»w8 : — 

INVENTORY. 



3 M>1». of FuL'ar, each US llis. at .§0,00', per lb. 



4 cuiiistPTs ot Tea, 
W hn»» olCotroc, ftKch 20 lira. 
10 bhU of I'ork, ^acli aCH) liis. , 
13 bills, of \U'A'.\\ cucb 20U lus. . . 
4D Fluin;*. .'<!i lbs. euch,< . . • « . 
SliK) l!>H. ot TmUovv, . 



$5,0') 
. S(),35 

, $U,07 

I $0,13 

.$0,10 

2 \\\m\». of Hum, . . . < $U,JG 

1 liha. or Mi>biHitc5i, ....... $(l,-34 

1 bbl. of Bruiidv, hickiii5r)gal3, 

S b!>ls. of Bmmly $l,Jf) 

\ pljro of Wine, lacking 1.5 guis. $i>,8.^ 

2 «]o. . . do SI,(M) 

-» U.S. of (Jin, eu,<i() 

5 b!>l. of Viiic'jar, %•() 2.5 

40 empty Unrrrh, \ |a|75 

G3 um|»ty Htiv-ihviulii, 

2 piect'S of Ciilico, 14 yds. eucli, 
1 piuce of.^ilk, . .28. .... . 

1 Cotton, 114 

J Coiloii Phud, 12 . . 

1 Liiion, 10 ...... 

1 Bruaticluth, 27 ... . 

] . . blue . do. ... 15 .... , 
] . . mixed do< . . ^0 . . . . 

1 SntiB, ... .53 ft0,d7i 

1 Veiling, 4 pattt-rus, . . ^I)j80 

4 Hats, §2,17 

6 ]>airofSho(!S, §1,80 



per Ciinisfor, 
per lb; . . . 



per gallon, . 



, 22i:» 

!S) 

70 

IGD 

IdQ 

18?L>0 

20 

327G 

1-)I9 

. $i,l2 21)04 

"■ ■ • 7-J()8 

QLHTi 

2r>2 

....... im) 

5JX)(i 

apicco, ... oa 

$1,12 

$11,22 {tor yard. 

$0,89 ' 



, .ft), 1 4 

. S0,I9 

. $f»,l« 

. $l,li) 

. $;),75 

$1,10 



7050 
(HO 

2'»nQ 
JO! 



4(U 

3213 

5(;23 

11 

4GJ7.'^ 

aao 

8ti8 

. , l'«'> 

1 do/cii puirnfChildrcirs Shoes, .$0,22 2G4 



per pattern, 
apiece, . . , 
a piiir, 



14 Whip:}, $',14 ajiiece. 



14 fl( 

12 AxH^ i . , 

!5 Axe-liftlvns, . . . 

^ u'bodcu Paila, . . 

45 Tubs, . . . 

10 Kettles, 

2 dozen of Knives, .... 

1 bladder of SnulV, 4 lbs. . . 

2 Self-sharpening Ploughs, 



. $0,83 

, J'^o7 

, . $0,23 
, . $0,40 
. fe,95 
. .|0,17 
, $;0,3!5 
, $3,50 



per lb. . 
each, . . 



4 Rakes, $0,;£2 

2 Hymn-Bookff, $0,38 apiece, . , 

4 Perry's Spcilniir-nooka-, .... $0,18 

9 D Wight's 6eograi>hios, $0,16 

1 Morse's Geography, ...... $1,90 , 

9 Gnat-Coats, $2,00 

1 Ve«t, $0,50 



15% 

ll(i2 

1404 

105 

fSSl 

2070 

29.50 

403 

144 

7 



120 
4 

flO 



Amount of stock, $1071 f- 
By agreement, 15 per cent, was *.*» i; deducted from f'«# 
•mount of Btr-rk. For tlie above goo ^, the clerk has pan' v 
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follow! : hif lenricec for the two lost yean, at $26 per niont^, 
turned in a v'.ote on James Sj>eoce/« omKK) dollars, with 5 jearaT 
eoropoLnd interest due on itr-€ri9ll2; and, for the balance, he 
•waa to ([iTe hib note, payable in 6 >ears from the date of the 
transaeaun, without interest: now the question is, what sum 
oi' ready monev will discharge said ncte ? ^. $!)3/)57. 

After the clerk had purchased the above stock, and settled 
for the bdme, he commenced business for himself. The rent 
of his store costs him $21) a year ; Itis clerk-hire $27,814 
precisely ; in addition to which is tlie interest of liis capital, 

ftl 420,35, (that is, the interest of the amount of stoek, after the 
5 per cent, is deducted, $85281). He next.considered what 
frice he must put on each article, to make a certain per cenjt. 
le recollected that the goods were already rated in the inven- 
lorv at 15 per cent, more than their actual coot. Now, said he, 
if I can make 5 per cent, in advance on their present valua 
lion, clear of all expenses, I shall be satisfied. The question, 
then, is, at what price he must mark each jLeU^fepjommencing 
with the_firsLiin^lM^*»arCTitory, so as to clear tlie .5 per cent. 

'I'he pupil will find, by calculation, that tiie c>xpemics amount to 10 per 
•enl. on the actual cost of all the articios ; tliiR, added to the 5 per ceot., makca 
IS per cent, advance ; that is, each article must be marked 1.5 per cent, higher 
than its present valuation in the inventory. The answer to earh follows in the 
•nme order as the articles stand in tho above inventory^ commencing with the 9 
bids, of su^r, and iinding the selling price of each per >{}., ice. 

JSTute. — In mark inj goods, it is customary to neglect ttte mi^ls, ifondorS, 
if exactly 5, add \ of a cent, and if ovor 5, add 1 cent to the c»nts. 

I Calico, ... 25 per yd. Paih, .... 96 each * 
' gilk, .... 102 ... . Tubs, .... 3 . . 
Cotton, . . 10 ... . Kettles, . . .339 . . ^ 
Cotton Plaid, ^ .... Knives, ... 19| . . 
Linen, ... .53 ... . .SnufT, .... 41 per lb 
13roadcioth, 137 ... . Plonks, . . 4(.*.!4 <^<^c^ 
I!lue do. 4:U .... Rakes, ... 25 . . . 
Mixed do. ISi^l . . . IIvmn-Books, 44 . . . 
Satin, ... 101 ... . F|M'Illng-B. . 21 . . . 
Vostings, . 92 patt. Geographies, 18 . . . 
Hats, .... 240| each. Geography, 138 .. . 
Shoes, . . . 207 a pair. Great-Coats, SX) . . . 
Shoes, ... 25 ... . Vest, .... 57( . . 

Whips, . . VAX each. 

riocs, ... 05 ... . Atu. $48,8Ji 

Axeri, . . . 134) . . . 
Axe-(iclvo8, 8 . . . . 

t>2. Bought 42 gallons of rum, for f 37^ ; how mnch water 
must be mixed with it, that it may be afforded for $^ pex 
fallon } 

$,80 : $37,80 : : 1 gal. : 47) fsJls. ; then, 47) =: 49 4- 5| galb., jfM. 

r»3. A thief having 30 miles the start of an officer, maket off 
at the rate of 8 miles an hour ; tlic officer presses un after him 
tl the rate of 10 miles an hour : how much does he gain on tht 



ffugar, at>. 


. . 7 per lb. 


Tea 


. 575 per can. 


Coffee, . . 


. 40 per Ilj. 


Pork, . . . 
Beef, . . . 


, 9 


. 8 . . . . 


Hams, . . . 


. 15 ... . 


Tallow, .., 


. Hi . . . 


Kam, . . . 


. 30 per gal. 


Ilolasses, . 


. 28 


Urandy, . . 


. 129 ... . 


Jtran<ly, . . 


. 133 ... . 


Wine, . . . 


. 98 ... , 


Wine, . . . 


.115 ... . 


Oin, .... 


. ( 9 . . . . 


Vinegar, . 


. 29 ... . 


narruls, . 


. 8G each. 


Ilhds. . . . 


. 129 . . . 
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ibM^vn one hour? how Imj; belbrt be wiU ovtrtake Uie thiitf ? 
4. 2 miles ; 15 hours. 

54. A person, looking at liiii watch, was asked what o*cIof k 
it was ; he replied it was between 4 and 5 ; but, a more parties- 
jar ans vcr beiuff requested, he said the hoar and minute hand* 
Were tlien exactly together. Whet was Uie time ? See the Kef. 

55. At 12 o'clock tlie hour and minute hands of a clock are 
exactly togethx r ; when will they he together again ? 

Ans. 1 h. 5 m. 27.fV «e« 

56. If 10 men can perform a piece of work in 25 daj^s, how 
many men will accomplish another p'ece of work, four times as 
large, in a fiOh part of the time ? j9. 200. 

57. A can do a piece of work in 8 days, and J} in 12; ia 
what time would both finish it by working together ? 

Dayi. Day. Work. Work. \ 
8 : 1 :: 1 : i j t+yV = A- Then,/^ : 1 : : 1 : 4*, J. 
»/: 1 :: 1 : tV ) 

58. What number is that, from which if you take |, the r#* 

laainHc* nrlll Im 4^? ?- + h ~'~' TZ> ■-*"'*■• " ~ 

59. What number is that, from which if 'you take |, the i»- 
niainder will be ^ ? Arts, f . 

GO. What number is that, from which if you take i of | of 24, 
the remainder will be | ? Ans, f | = 1 ^V 

Gl. What number is that, which, being divided by |, tht 
quotient will be f ? A. ^f . 

C2. What number is that, which, being multiplied Hy J, the 
product wi^l be 3J ? A. Sff. 

63. What nrfmber is that "from which if you take i of itself, 
the remainder will be 12 ? 

1, or ^, — ?» ~ i"" fOmaliMler. Then, the remainder 12, boiny 4 X 12 = 48 
times greater than tho roiitiiiiidei' 1, the number itself will be 48 timei greater 
tfaan 1. A. 48. 

64. What number is t]iat,to which if you add 4 of f of itself, 

tlic sum will be 3i) .' 

^ of I = -^, and the number itaelf jj ; tlien, i^ + ig = jf > if toths 
whole number ^ of -^ of it be added, the sum will be -^ ; consequently 39 to 
i-1 oTtho numlier. Arts. 30. 

65. What nnmber is that, to which if you add ( of itsclT ^jQ 
sum will be 18 > A, 12. 

66. A owns } of a vessel, B §t C |, and D tho remcjikL'vr *, 
D's partis $100: can you tell me how many dollars is O^litl 
«ian*s part, and what part of the vessel D owns ? 

Anu. A*s part, $100; B*s,$200; C\ $400 ; aiid D*s p? V< : 
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67. There is a beam, -^ of which is in the ground, ^V in tM 
water, and the rest, bcinjr 3 feet, out of %vater ; Iiow longr U 
the lieam ? j9. 10 feet. . 

68. The third part of an armj was killed, the fourth par( 
taken prisoners, and 1000 fled ; how many were in this arnij f 
kow many killed ^ how many taken captives ? 

i -|- i czs-j^jof the whole army ; tlien, as -fij ™o*^ makep ■{§, 
•r the whole army, -j^j = lOOO; and if -f*^ ha 1000, how. much is 
iJ, or the whole ? Jlns. 2400, the whole army j 800 killed, 000 
eaptivea. 

09. Suppose that there is a mast erected, so that i of its 
length sti^nds in the ground, 12 feet in the water, anJ f of its 
ksngth in the air, or above water ; 1 demand the whole length. 

Reducing the fractions to the least common denominator, 
tives "A -I- +1 = +& 5 therefore 12 feet = -fJ^. Ji. 216 feet. 

70. In an orchard of fruit-trees, ^ of them bear apples, | pears, 
i t)lums, 40 of them peaches, and 10 cherries; how many trees 
does the orchard contain T' -fj =iw -f- it>. jfwsF ooo. 

71. A man spent one third of his life in England, one fourth 
m Scotland, and the remainder, which was 20 years, in th« 
United States ; to what age did he live? ^ 48 years. 

72. The number of scholars in a certain schtjol is as follow* 
I of the pupils study geograpiiy, | grammar, 4 arithmetic, and 
10 learn to read ; what number is pursuing each brancli of 
study ? .4. 30 in geography, 80 in grammar, 120 in arithme* 
tc, ajid '0 learn to read. 

73. 1 iic double and the half of a certain number, :nc1reased 
I Y 7.^ more, make 100 ; what is that number ? Jl. 37. 

74. A man, having purchased a drove of cattle, was driviif|( 
fiem to market, wlien he was met by a gentleman, who in- 
quired of him where he was going with hb 100 head of cattle.^ 
Sir, said he, 1 have not near 100, but if 1 had as many more ai 
I now have, ^ as many more, and 7 cattle and i|> 1 should have 
a hundred. How many had he ? A. 87. 

75. Five eighths of a certain number exceed f of the sanM 
number by 30 \ what is that number .' 

i — ? = ^ij ; hence 36 is /xr o*' the number sought. A, 160. 

76. What number is that, which, be ng increased by \i \t 
aad i of itself, the i an will be 131 .? A^s. T^^j. 

T^e eleven foregoing questions are usually performed by a 
niie called Ptmtionj but this method of solving the»» Sy fni> 
U ^iA'3 is preferable. 

«'/. i\ hare starts up 12 rods before a hunter, and fcuuf tvtj 
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at the rate of 10 miles an hour ; noW| if the hunter does not 
change his place, ho>v far will the hare get irom the hunter m 
45 seconds ? A. 32 rods. 

78. If a dog, by running Uj nnles in one hour, gain on a hare 
6 miles every hour, how long will it take him t<> overtake her, 
provided she has 52 rods the start ? ^. 97J^ secoivls 

79. A hare starts 12 rods before a greyhound, but is not per- 
oeived by him till slie has been up 45 seconds ; she scuds away 
at the rate of 10 miles an hour, and tlie do^ afler hejr at tiie 
rate of 16 miles an hour ; what space will uie dog run before 
he overtakes tlie hare } J?. 138 rods, 3 yards, 2 feet. 

80. A gentleman has an annuity of }|2000 per annum ; I with 
to know how much he may spend daily, that, at the year's end, 
he may lay up tXi guineas, and'give 20 cents per day to the poof 
of his own neighborhood ? A. $4,128. 

81. What is the interest of $6U0 for 120 days ?-12. Fort 
days?-20. For 10 years, 10 rno. and 10 days?-3;)l. For 5 
years, 5 mo. and 5 days P-19550. For G years, 6 mo. and 6 
4ay8 ?-23460. For 4 years, 4 rao. and 4 days .^-15640. 

A. Total, $089,70 
8fe. What is the present worth of $3000, due 24 years hence, 
Ascounting at G per cent, per annum ? A. $2008,0954-. 

83. Suppose A owes B $1000, payable as follows ; $200 in • 
mo., $400 in\j mo., and the rest in 12 mo. ; what is tlie equated 
lime for paying lUe whole ? A. 84 months. 

84. How many bricks, 8 inches long, 4 inches wide, and 2J| 
iliches thick, will it tak« to build a house 84 feet long, 40 fee; 
wide, 20 feet high, and tlie walls to be 1 foot thick ? 

The pui)il will perceive thai he must deduct the widt!. of th» 
vall„ that is, 1 foot, from the length of each side, becanae lbs 
fluier sides are 1 foot less in length tha^ the outer sides. 

4. 1054U8V»ne| 
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ALLIGATION. 

♦ TLX X X I T . Alligation is, the method of mixing «evenil 
•imples of different qualities, so that the compoand, or coi»* 
position, may be of a mean or middle qtiaTity. 

When the quantities and prices of flie several thing! 
•r simples are given, to find the mean price or mLctur* 
compounded of them, the process is called 

ALLIGATION MEDIAL. 

.1. A farmer mixed together 3 btHhels of rye, worth fiO centa a bii#hnl, 4 
bashcU of corn, worth 60 centsi a bushel, and 4 bushels of oatti, worth 30 eeota 
ft bushel: what » a buRhel of this mixture worth ? 

In t)us ehcamplfl, it i<i plain, that^ if the co8t of the wimie be divided by tiV 
wholo nuaibot of buah">is, the quotient will be the price of one bushel t>f IW 
Mixture. 

9 bushcU at $,50 cost $1,00 

4 9,r.0 . . ^ -10 

4 $,30 . . $i,2U 

-^ $4,60 H- 10 ss 46 *«•» -*iw. 

JO $4,60 

Rule. Divide the whole cost hy tb« whole number of 
bushels, &c. ; the quotient wdl be tb<r mean price or cost of 
the mixture. 

3. A frucMr mixed 10 cwt. of sugar M $10 iicr cwt., 4 cwt. at $4 por ewt., 
Miu 8 cwt at $74 per cwt. : what i<* t cwt. of this mixture worth? and what h 
5 cwU worth ? jS. 1 cwt. is wor»ft $^, and 5 cwt. is worth $40. 

3. A composition was mode of 5 *bs. of tea, al $l| per lb., \t Ibe. at $l,dOpw 
hi, and 17 jm. at $1| per H». : what is a pounid of it worth f 

A $1AI«A -K 

4. If 90 bushels of wheat, at $1,35 per bushel, be mixed with 15 bualieli of 
ryw, at 65 cents per bubhel, what wUI.a bushel or this mixture be worth ? 

A$I,l.T5^+w 

5. If 4 Ihe. of gold, of 93 caraU fine, be melted with 42 Iht. 17 caiaU fine, what 
will be the fiaeneaa of this mixture ? Jt, 91 carata. 



ALLIGATION ALTERNATE. 

1 IjX XXIII. The process of findbig the propoitional 
^antity of each simple, nrom having the mean pricj or rate, 
and the mean prices or rates of the several siini Ics f^ven, k 
tailed .^^o/ion .^2<enia<e ; consequentlv. it 18 the reWBM 
^My(<Uhn Medial^ and may be proved by K 
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fiu«helc« 

Ans. 



ALLIGATION ALTERNATJB. im 

1 A Anaer br^s oafi, worth 35 eenta a bmhet, which he wishes to mis with 
•orn, w^rth 90 OAnts per bushol, so that the mixture may be worth 30 cents pas 
•QShel J what proportions or quantities ofoaeh must he tahe ? 

Id Uiis example, it is piaio, that, ir the price of the corn had been 35 ceal^^ 
that is^ had it exceeded the price of tlie mixture, (30 cents,) just as much' as K 
fijls sfaert, he must have taken equal quantities of each sort ; but, since th» 
difference between ihe price of the com and the mixture price Is 4 times as 
muca as the diflerence between the price of the oats and the mixture prioe, 
consequently, 4 times as much oats as corn must bo taken, that is, 4 to 1, or 4 
bushels of oats to I of com. But since we determine this proportioo by lUa 
diflerences, hnnce these difTerences will represent the same proportion 

These are SO and 5, that is, 2b busliela of oats to 5 of com, wliich are tfco 
avantities or proportions required. In determining^ these ditifcrcnces, it will ba 
— i coeTsment to write them down in the foltbwing manner: 

oppn ATinv It ^>I1 ^ recollected, that the dilTcreitee bo^ 

urc^A 1 iu«. j^p^^ gQ ^^j 3Q jg 20^ ^1^^^ .^^ 2Q bu.ihel.s of oats, 

which must, of course, stand at the ri{,'lit of the 
25, tlie price of the oats, or, in other words, op- 
posite Ine price that \a connected or linked with 
the 50; likewise the diii'urenco between 25 ani 
90 = 5, that is, 5 bushels of com, opuosite the 50, ^the price of tire corn.) 

The answer, Jien, is SO bushels oL oats to 5 bushuls of corn, or in thai pio- 
portion. 

By this mode of operation, it will be perceived that. there is precisely a»< 
mucti gained by one quantity as there is loiit by another, and, therefore, th« 
fain or h,ss on the whole is c<|uaK' 

The same will be true of any two ingredients mixed together in the same 
way. lu like manner the proportional quantities of any number of simples mor 
be detcrmine<l ; for. if a {esR be linked with a greater than ihe mean price, theio 
will be an equal balance of loss and gain between every two, consequently aa 
•qual balance on the whole. 

It is obvious, that this principle of eperation will allow a great variety of 
answers ; for^ having found' one answer, we may find as many mire as we 
please, by only multiplying or dividing each of the auautilius found by 2, or 3, 
or 4, &.C. : fur, ir2 quantities of 2 aiinples make a balance of loss and gain, »c it 
resp«cts the mean price, so will also the rionble or treble, the }, or ) part, or. 
any other ratio of these quantities, and so on to any extui;t whatever. 

raoor. We wiB now ascertain the correctness of the foregoing operation W. 
4t0 laai rale,- thus : 

29 bushels of oats, at 25 cents per bushel, = $5,00 - 
5 oom,at50 =$9,50 



25)7,50(30 < 
75 



4m. 36 eento^the prioo of the mixtwe. 

Hence wo derive the following 
RULE. 

Reduce ibe several prices to the same denominaOon. 

Connect, by a line, each price that is less than th 
nean rate, with one or more that is greater, and each pric* 
greater than the mean rtite iiitli one or more that is less. 

Place the difference between the mean rate and thai 
•f each of the simj^es opposite the price with which thw 
Mte connected. 
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. Then, if only one difference stands against any pnci% 
A expresses the quantity of that price ; but ii there be new 
era], tlieir sum will express the quantity. 

S. A m'^rchant has ■ovcral uorta ol'tea, Romo at lU r., tome at 11 t., ratne H 
18 •., aorl aomo at 34 a. per lb. j wjiat proportioiia of each must Jm taken !• 
wulk* *■ <SQinp!B«Uien wvrth 12 a. per ib. : 

OPERATIONS. 

a. Jba. a. > Iba. 



flO ^21 

ti4 l-aj 



-?1 Oa, 
'.ins. 12 




3. -Haw mach wine, al 5 a. per gaUon, and 3 a. per gallon, muat be nyjiM 
lagother, thai tho comjioatut may be worth 4 a. |)er gnUon f 

^. An equal quantity oTeacn Rort. 

4. How much corn, at 49 eOiUs, €0 centa, 67 cents, and 78 cents, per bushe!, 
must be mixed together, Uiet 'hi compound may be worth 04 cents per buahel ' 
A. 14 bushels at 43 cents, 3 busUela at 60 «enta, 4 bushels at 67 ccots, and lb 
kushels at 78 cenUi. 

5. A grocer would mix difle'ent qaantitiea of su«ar ; viz. one at SO, one m 
ft3, and one at S6 centa per lb. ; what aoantity of each aort must be taken H. 
fiake a mixture wortli SS centi per .'b. : 

Ji. ba\^ cents, 52 at 33 cents, and 2 at 26 centa. 

6. A jeweller wiafaea to procure gok* i*f 20 carats line, from gold of 16, 19, SUL 
and 24 carata fine ; what quantity of cyui. must he take ? 

Jl, 4 at J6, 1 nt 19, 1 at 21, and 4 at 24. 

We have seen that we can take 3 tineA, 4 times, }, j|, or any proportion of 

•ach quantity, to form a mixture. Hence, ^.hen the quantity of one simple i» 

fiven, to find the proportional qoantttio- s3< any compound whatever, afler 

liRving found the proirartional quantitiea by Cb^ .'nat rule, we have tlie following 

RULE. 

As tne PROPORTIONAL QUANTiT*' of that price whose 
ifiantity is given : ia to each prof )1'>'ioi«al quantity 
: so is the given quantity : to the Q'iANTiTiEs or pro- 
portions of the compound required. 

7. a grocer wishea to mix 1 gallon of brandy, worth 'f a. per gallon, wiA 
fom worth 8 a., ao that 4he nixUire may be wo;^ 10 a. per ^llon ; how muck 
rum moat be taken .' 

By the last rule, the differeneea are 5 to 2 ; that is, the prr*x»rttona are 2 of 
irandy to 5 of rum : hence he muat take 2^ galiona or ram for every gallon of 
brandy. A. 2isallona. 

8. A pemon wishea to mix 10 buahela of wheat, at 70 eenU ne- buahel, wiA 
^e at 48 centa, corn at 36 centa, and barley at 30 centa per buaW^I, ao that • 

«ahel of thia mixture may be worth 38 centa ; frhat quaMity of «a^ Maofk \m 

Wo fiod by the laat rule, that tho proportiona are 8, 2, 10, and dSL 
Then, aa8 : 2 :: 10 : 2| buaheraofrye. ) 

8 : 10 :: 10 : 121 buah&la,ofeom. SdAi#. 
6 : 32 : : 10 : 40 buahe)a of barley. ) 
t. Ho|r jmueh water mtta.t be mixed .with 100 galiona of mm, worth ^ «*• 
far fallon, lb reduce it to 75 4>enlii'{>er oMon ? Ji. 20 galiona. 

10. A ffiover mixea teas at* $1,20, fl. and 60 eenU, with 20 Ibo. at 40 «■■• 
far lb. : now miieh of each aort muat he take to make the eompoaitiM wmtk 
fl MBit for Jb.? 4. 90 «t $1,20, 10 at $1, and 10 at 60 crato. 
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11. A grocer has currants at 4 centt. 6 eente, 9 conts, and 11 conte p«r R> ; 
Mid ho wishes to make a mixture of 940 lbs., worth 8 cents per lb. : how many 
currants of each kind must he take? — ^In tliis oxamplo, we can find the propoi- 
tional quantities by linking, as before ; then it is plain that their sum will be 
In the same proportion to any part of their sum, as the whole compound is to 
any part of the compound, which exactly accords with the principle vf 
Fellowship. 

Honco we have the following 

RULE. 
As tlte sum of tlie proportional qua:»}tities found by 
linking, as before : is to each proportional quantity 
:: 60 is the whole quantity or compound required : to 
the required quantity of each. 

We will now apply this rule in performing tlio last question. 

"10 : 3:: 240: 72 lbs., at 4 cts^ 
10: 1 :: 240: 24 lbs., at 6 cts. I J>i 
10 : 2 : : 240 : 48 lbs., at 9 cts. f SS 

JO: 4 :: 240: 90 lbs., at 11 cts. J 

"io 

12. A grocer, having sugars at 8 cents, 12 cents, and 16 cents per poumt, 
wishes to make a composition of 120 lbs., worth 13 cents per pound, without 
gain or loss ; what quantity of each must be taken .-' 

A. 30 lbs. at 8, 30 Ihs. at 12^ and 60 lbs. at 16. 

13. How much water, at per gallon. mu?t bo mixed with wine, at 80 cenic 
per gallon, so as to fill a vessel of 90 gallons, which may bo o5ered at 50 cents 
per gallon? A. 56^ gallons of wine, and 33^^ gallons of water. 

14. How much gold, of 15, 17, 18, and 22 carats nne,must be mixed togethoi^ 
to form a composition of 40 ounces of 20 carats fine ? 

A. 5 oz. of 15. of 17, of 18, and 25 oz. of 29» 



INVOLUTION. 

^ LiXXXIV* Q. How much does 2, multiplied into itaelf, or by \ 
make '/ 

ft. How much does 2, multiplied into itself, or by 2, and that product by 
2, make 9 

Qi. When a nuniber is multiplied into itself once or more, in this manner 
what is the process called ? 

A.* Involution^ Gt the Raising of Powers. 

Q. What is llio number, before it is multiplied ii»4o itself, called? 

A. The first power, or root. 

"What are the several products called ? 

A. Powers. 

Q. In midtiplying 6 by C, that is, 6 into it^olf, making 3G, we u«e 6 twico* 
whai, then, is 36 called ? 

A, The second power, or square of G. 

U "What is the second power, or .squar« of d ? 10 ? ISil 

>4. 64. 100. 144. 
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Q. In multiplying 3 by 3, maUnc 9, and the 9 alio by 3, makms 97, w« nm 
the 3 three timei ; what, then, is the 97 called ? 

A. The third power, or cube of 3. 

Q. What in the third power of 2 ? 3 ? 4 ? 

Jl 8. 27. 64. 

Q. What is the figure, or number, callotl, which denotei the power, a* 3tf 
power, dd power, Sec. ? 

A» The index, ox exponent 

Q. When it is required, for instance, to find the third power of 3, what la 
the index, and what u the power ? 

A. 3 is the index, 27 the power. 

Q. This index is sometimes written over the nuicber to be multiplied, thua, 
~ i^; what, then, is the power denoted by 2* .' 

Jl. 2X2X2X2 = 16. 

Q. When a figure has a small one at the right of it, tkna, 6^, what does ii 
mean? 

A. The 5tli power of 6, or tlmt 6 must be raised to tbi 
5th power. 

1. How much is 12*, or the square of 12? jS. 144. 

2. How much is 4*, or the square of 4 ? Jt. 16. 

3. How much is 10*, or the square of 10 ? Jl. 100. 

4. How much is 4^, or the cube of 4? A 64. 

5. How much is 1*, or the 4th power of 1 ? Jl. I. 

6. WTiat is the biquadrate, or 4th power, of 3 ? Ji. 81. 

7. What is the square of J? -J? A ^. ^. 

8. What is the cube of ^.'' |? ^? jl. ^. ^, ^.. 

9. What is the square of ,5? 1,2? .tf. ^. 1,44. 

10. Involve 2 to the 2d power j 2 to the Sdpower. j9. 4, 8. 

11. Involve ^ to the 2d power j ^ to the 2d power. Jl. JU. y*^. 

12. Involve |- to the 2d power. Jl. ^ = j-. 

13. Involve ^ to the 2d power, .d. 4. 

14. What is j- , or the square of ^ ? Jl. ±. 

15. What is the vahie of -^ ? jl. ^, 

16. What is the value of ^V> A. ^. 

Exercises for the Slate, 

1. What is the square of 900 ? jtf. 810000. 

2. What is the cube of 211 ? Jl. 9393931. 

3. What is the biquadrate, or 4th power, of 80 ? Jl. 409600001 

4. What is the suraolid, or the 5th power, of 7? wS. 16807. 

5. Involve ^nj, |, ^, each to the 3d power. A, |f JJ, fjf, 

6. What is the square of 5^ ? A. 301. 

7. What is the square of iBj ? A. 2721 • ^ 

8. What is the value of 8^? A. 32768. 

9. What is the value of 10^? A. 10000. 
10. What is the value of 6*? A. 1296. 

^L What is tb« cube of %/ A ISOIS. ^ r 
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EVOLUTION. 

IT LXXXV. Q. What aamber, muUipHod into iu«lf, wiU make Hf 
that K what is th« fint pdwer or root of the sqnaio number 16 ? 

^. 4. 

Why? 

Because 4X4= 16. 

Q. What number maltiplied into itself three times, ^ill make 37? that fn^ 
what i» the l«t power or root of the cubic numlber 27 ? 

^. 3. 

Q. Why? 

^. Because 3 X 3 X 3 =27. 

Q. What, then, ii Uie method of finding the fir«t powen or roots of 9d, 'li^ 
fcc, powers called? 

A. Evolution^ or the Extraction of Roots, 

Q. In [DTolutinn we were required, with the first power or root beinf given, 
to find higher p. weni, as SM^ 3d, 9cc., powers ; but now it seems, that, with the 
Sd, 3d, &c., powers being given, we are required to find the 1st power or root 
tfoin ; how, then, does Evolution differ from Involution ? 

A. It is exactly the opposite of Involution, 

Q. How, then, may Evolution be defined ? 

w^. It is the method of finding the root of any number. 

]. What is the square root of 144 f Jt. 12. 
Q. Why? 

^. Because 12 X 12=144. 

9 What is the cube root of 27 ? .^. 3. 
Q. Why ? 

Jl. Because 3 X 3 X 3 = 27. 

3. What is the biquadrate root of 81 ? Jt. 3. 
Q. Why? 

A. Because 3X3X3X3= 81. 

We have seen, that any number maj be raised to a perfect power by Invo- 
littiou ; but there are many num{)ers oi which precise roots cannot be obtained ; 
as, for instance^ the square root of 3 cannot be exactly determined, there beins 
CO number, which, by being multiplied tbto itself, will make 3. By the aid of 
decimals, however, we can come nearer and nearer, that is, approximate 
towards the root, to any assigned degree of exactness. Those numbers, whoso 
roots cannot exactly be determined, are called Surd Roots, and those, whos^ 
roots can exactly be determined, are called Ratioival Roots. 

To show that the sqqare root of a number is to bo extracted, we prefix this 
character, yf. Other roots are denoted by the same character with the index 
of the required root placed before it. Thus, ^9 signifies that the square root 
of 9 is to be extracted ; 3^27 signifies that the cube root of S7 is to be e»- 
Iracted ; 4^ 64 = the 4'.h root of 64. 

When we wish to expose the power of several numbers that are connected 
togetJier by these signs, -f- , — , &ot) a vinculum or parenthesis* Is cwd, drawn 
from the top of the sign of the root, and exte nding t o all tho ports of it ; tboey 
»1m cube root of 30— 3 ia expreised thus, '^30— 3| &c. 
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EXTRACTION OF THE SQUARE ROOT. 

f liXXXVI. Q We have seen (IT LXXXV.) that the root of any 
namber is its Ist power ; also that a 'square is the 2d power : what, thon, is tc 
%« done, in order to find the Isi power ; that is, to extract the square root of 
MBj number ? 

A, It IS only to find that number, which, being multiplied 
into itself, will produce tlie given number. 

Q. We have seen Oi LXXIX.) tliat the process of finding the contents of a 
•quare consists in multiplying tlio iength of one side into itself j when, thoa, 
tfio contents of a square are yivon. liow can we find the length of each side ? or, 
te illustrate it by an example, If the contents of a square figure be 9 feet, what 
■ust be thf) length of each side ? 

A. 3 feet. 

Q. Why ? 

A, Because 3 feet X 3 feet = 9 square feet. 

Q. What, then, is the difference in contents between a cquare figure wlioM 
Mdes are each 9 feet in length, and one which contains only 9 square feet ? 

A, 9X9 = B1 — 9r=72. 

Q. What is the diflToronce in contents between a square figure containing 9 
■quare feet, and one whose sides are each 3 feet in length ? 

A. 6 square feet. 

Q. What is the square root of 144? or what is the length of each side of« 
fgure, which contains 1-14 square feet ? 

A, 12 square feet. 

Q. Why? 

A, Because 12 X 12=: 144. 

Q. How, then, may wo know if the root or answer be right? 

A, By multiplying tlie root into itself; if it produces the 
given number, it is right 

Q. If a square garden contains 16 square rods, how many rods docs it mea*- 
Mm on each side ? and why ? 

A* 4 rods. Because 4 rods X 4 rods zji 16 square rods* 

1. ^Vliat is the square root of 64? and why? 
S. What is the square root of 100? and why? 

3. What is the square root of 49 ? and why ? 

4. Extract the square root of 144. 

5. Extract the square root of .%. 

6. What is the square root of 3G00? 

7. What is the square root of ,25? jiP. ,5. 

8. What 13 the square root of 1,44? A^ 1,2. 

9. What is the value of ^25 ? or, what u the square root of 25 / 

10. What is the value of V ,4 ? A, ,2. 

11. What is the square root of ^ ? A. J. 

12. What is the value of V |- ? ^. §. 

13. What is the square root of ^ of ^ ? A. ^. 

14. What is the square root of 6^ ? V 6|- = V^- = ^ = 2j, .^fM. 

15. What is the value of V f of § ? A, f . 

16. Wliat is the square root of 30^ ? 

17 WTiat is the difference between the square root of 4 and the square oT^f 
i^irkch 18 the sumi thiB^*, what is the difference between ^\ and 4« ? 

V 4 a: 2. and 4« ss 16 J then, 16 — a e 14, -«». 
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1& What U tha difference between V 9 and 9^ ? 

19. What ia tLe diflerence between V 16 and ^9? 

*». Wh^ ia the difference between V^ and ^* ? A 0. 

SI. There .8 a square room, which is ccl^uiated to aeeoii^modate 100 leho^ 
■ri: how roauv can sit on one side ? 

23. If 4U0 boys, having coUoctod to«;ether to perform some military ovo\»> 
tions, should wish to march ihrough the town in a solid phalanx, oi square 
body, ofliow many must tlie first rank consist ^ 

23. A general has 400 men ; how many must ho place in rank and file to forai 
them into a square ? 

24. A certam square pavement contains IGOO square stones, all of the same 
rizo ; I demand how many are contained in one of its sides ? ^. 40. 

25. A man is desirous of making his kitchen garden, contuininff 2^ acres, or 
400 rods, a complete square ', what will Uo the length of one side r 

26. A square lot of land is to contain 2.^^ acres, or 3()00 rods of ground ; but, 
br the sake of fruit, there is to be a smallot square wilhin the Iari,'er, which b 
jo contain 225 rods : what is the length of each si.le of both Bqu^cs ? 

^. GO rods the outer, 15 rods the inaes. 

Exercises for the Sl:tte, 

\ If a square field contains 6-100 square rods, how many rods in length doea 
\ ftfcasuro on each side ? ./J. 80 rods. 

2. How many trees in eacb row of a square orchard, which contains 2500 
frees } Jl. 50 trees. 

3. A general has a brigade consisting of 10 regiments, each regiment of M 
eompaniosj and each company of 100 men : how many must be placed in rank 
and file, to form them in a complete squt^re ? A. 100 men. 

4. What is the square root of 2500^ A. 50. 

6. What is the 1st power of 1000000* ? A. 1000. 

6. What is the value of v' 360000? A. 600. 

7. What is the dilfereace between the square root of 36 and the square of 
16 .» A, 1290. 

8. What is the difTerexe between V 4900 and 4900* ? A. 24009930. 

9. What is the difference between V81 and Sl'^ ? A. 6552. 
10. What is the difference between ^ -^^ and -4^ .•* 

^-h = f . '»'' 15*5* = TifF i *■"-. i- Tils = AW = If . "*-• 

W What is the difference between V-^^ ^^-^^ • •*• ^i* 

12. What is the amount of V 4 and V 9 - -^^ 5- 

13. What is the sum of V 4 and 9* ? A. 83. 

14. What is the amount otj^'Jidl and v'Sya.i ' jf. 22. 

15. What is the length of one side of a square garden, which contain! 1299 
square rods ? in other words, what is the snuare root of 1296 ? 

In this example, we have a little difficulty in ascertaiuing the root. Thil^ 
perhaps, may bo obviated by examining the figure Dn the following page, (which 
IS in the form of the garden, and supposed to contain 1296 square rods,) and 
carefully noting down the operation aa we proceed. 

OPEltATlONS. In this example, we know thai 

Ist. 2d. the root, or the length of one sidb 

Square Rods. Square Rods. ©^ ^^ garden, must be greatfl* 

30)1296(30 3)^396(38 than 30, for 30* = 900, and less 

900 9 than 40, for 40* = 1600, which te 

•-.>. — .- greater than 1296 : therefore, wo 

flj<4.f =8flft>390(« <»)396 .--^-«« .--. . ^-_-^-. 

386 396 



Kioi»»va fcaaoua a<«4nj • bsivi^a^ra^| ^rv 

taae 30, the less, and, for cmf v»> 
nienee* sake, write it at tht left 
ori996, as a kind of divisor, ito- 
wuMattbe rigfat of 1296b k W 
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FIO. 
aorod*. ^ 


Siods. 


i 


30 

B _5 

180 


6 

C 6 

36 


i 

8 


A 

Rods. 

30, length of A. 
30,bfwddiofA. 

000, aq. rods in A. 


D 

30 
6 

180 



6 rods. 



form of ft (^Botieat in dirisioft » 

(See Operation Ist.) ; then, suo- 

tractin^ the sooare of 90^ = 909 

. sq. rods,fnmi 1296 sq. rods, leares 

•9 396 sq. rods. 

S The pupil will bear in mind, 

^ that the Fio. on the left is m the 

form of the garden, and contains 

the same number of square rods. 

^iz. 1S96. This fiznre is divided 

iiito parts, called A, B, C, and D. 

3 It will be perceived, that the 900 

g square rods, which we deducted, 

S ue found by multiplying the 

^ length of A, being 30 rods, by the 

breadth, being also 30 rods, that 

is, 30* =r 900. 

To obtain the square rods in 
B, C, and D, the remaining parts 
of the figure, we mav multiplv 
the length of each by the broanth 
of each, thus ; 30 X 6 = 180, 
« X 6 = 36, and 30 X 6 = 180 ; then 180 + 36 -f 180 = 396 square rods ; or, 
add the lengtli of B, that is, 30, to the length of D, which is also 30, making 
to ; or, which is the same thing, we may double 30, making 60 ; to this add the 
ioagth of C 6 rods, and the sum is 66. Now, to obtain the square rods in the 
whole lenffth of B, C, and D, we multiply their length, 6 rods, by tlie breadth 
•f each tide, thus, 66 X 6 = 396 square rods, the same as before. 

We do the same in the operation ; that is, we first double 30 in the quo- 
tient, and add the 6 rods to the sum, making 66 for a divisor ; next, multiply 
86, the divisor, by 6 rods, the width, making 396 ; tlien, taking 396 from 396 
leaves 0. 

The pupil will perceive, the only difference between the 1st and 9d opera« 
Hon (which see) is, that in the Ud we neglect writing the ciphers at the right 
•f the numbers, and use fmlj the significant figures. Thus, for 30 -4- 6, we 
write 3 ^tcis) and 6 (units), which, joined together, make 3G; for 900, we 
write 9 (hundreds^. This is obvious fVom the fact, that the 9 retains its 
place under the 3 (hundreds). Instead of GO -f- 6, we write 66. Omitting the 
ciphers in this manner cannot reasonably make any difference, and, in fact, it 
4oo8 not, fur the result is the same in both. 

By neglecting the ciphers, we may, perhaps, be at a loss, sometimos, to de- 
termine where we must place the square number. In the last example, w* 
knew whore the square of the root 3 (tens) = 9 (hundreds^ should be placed* 
for the ciphers, at the right, indicate it ; but had those ciphers been dropped, 
we should, doubtless, havu hesitated in assigi.ing tlie 9 its proper place. This 
difficulty will be obviated by observing wliat follows. 

The square of any number never contains but twice as many, or at least but 
one figure less than twice as many, figures as are in the root. Thus, the 
square of the root 30 is 900 ; now, in 900 there are but three figures, and in 30, 
two figures ; that is, the square of 30 contains but one figure more than 30. W» 
will take "99, whose square is 9601, in which there are Ibur figures, and in its 
root, 99, but two ; that is, there are exactly twice as many figures in the sqoaio 
•801 as are in iu root, 99. This will be equally true of any numbers whatever. 
' * " * imbers, we may point 

ires each, eommencing 
• * ' >tb 



, since the value of ootl 



Hence, to know where to place the several square numbers, we may point 
irtr the figures in the given number into periods of two figures w 
with the units, and proceeding towards the Wi And, since t 
whole numbers and decimals is te%«ciiaiioa by their oistanee from the unite' 
■taee, consequently, when there are deelmali in the given munber, we maj 
begin at the units' place, and pobt oflT the figures tow«rdB the right, in the saoM 
■saaaer as we point off whole numbers towuds the left. 

By each of tlie preceding operations, then, we find that the root of ISBB to 
K, ft, ia other wos4 the longth of each sum •ftha garden ki 90 rodk 
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EXTRACTION OF THJS SQUARE ROOT. 25i 

PROOF. Thii work maw now be proved by adding tosetbor all the iqneM 
rodi contained in the severaJ parts of the itgare, thua i-^ 
A contaliw 30 X 90 =r 900 aqoare rodii. * 

B 30 X 6 =s 180 Or, by lavoltttioo, 

C 6x6a36 36 X 96 = 1SS6, .Aw., U b«iM«. 

D 30 X 6=rl80 

1396 aqnare rods. 
From these illastrationa we derive the ffHIowing 
RULE. 

Point off the given number into periods of two figures 
each, by putting a dot over the units, another over the hun- 
dreds, and so on ; and, if there are decimals, point ihem 
in the same manner, from units towards the right hand. 
These dots show the number of figures of which tlie root 
will consist 

Find the greatest square number in tlie left-hand period, 
and ^ite its root as a quotient in division ; subtract Uie 
square number from tlie left-hand period, and to the 
remainder bring down the next right-hand period for a 
dividend. 

Double the root (quotient figure) already found, and place 
it at the left of the dividend for a divisor. 

Write such a figure at the right hand of the divisor, also 
the same figure m the root, as, when multiplied into the 
divisor thus mcreased, the product shall be equal to, or next 
less than the dividend. This quotient figure will be tlio 
second figure in the root ' 

Abt«.— The figure lost described, at the right of the divisor, in the seeond 
opciation, is the 6 rods, the width, which we ad<I to 60, making 66 ; or, omis* 
linf the in 60, and annexing 6, then multiplying 66 by 6, we wrote the 6 m 
the quotient, at the right of 3, malting 36. 

Multiply the whole increased divisor by the last quotient 
figure, and write the product under the dividend. 

Subtract this product from the dividend, and to the 
remamder bring down the next period, for a new dividend. 

Double the quotient figures, that is, the root already 
fbund, and continue the operation as before, till all the 
peviods are brought down. 
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852 APPENDIX. 

Mwt Exercises for tkc Slate, 

16. What ii tbe vqaaro root of 65536? 

OPERATION. PROOP. 

2)d5536(256,jaiw. S56 

4 356 

1536 
2i380 
512 

C5536 

7 Ulmt is tlio square root of 6480^? 

OPERATION. PROOF. 

8) 6480,25 ( 80,5, .^im. 80,5 

64 80,5 

1605 ) 80,2a 4025 

60,25 6-140 

0000 6480,26 

18. VlTial is the square root of 470596? j3. CSfu 

19. What is the square root of 1048;)76? j3. 1()24. 
SO. VVhatia the square root of 2]5r)7(>l? Ji. l\C)8. 
»1. What is the square root *.f 67I«1G4? ^. 2.3f«. 

22. What h the square root ot 2.^059-204 ? JJ. 4802. 

23. What h the square root of 42949U7296 ? j3. C5536. 

24. What is the square root of 40? 

In this example, we have a remainder, aHcr obtaining one fignre in the ro«t. 
fn such cases, wo may continue the operation to decimals, by annexing two 
ciphers for a no .v period, and thus continue tlie operation to any assignable 
(logree of exactness. But since tiic hist figure, in every dividend thus formed 
will always he a cipher, and as there is no figure under 10 whose square nunw 
h«r r^ads in a cipher, there will, of course, be a remainder; consequently, tlio 
pupil need no,t expect, should he continue the operation to any eztont, tivcr to 
obtain an exact root. This, however, is by no means necessary j for annexing 
only one or two periods of ciphers will obtain a root sufficiently exact foi 
almost any purpose. Jl. 6,3245 4-. 

25. What is the square root of 30 ? Jl. 5,4772. 

26. What is the square root of y^4^ ? Ji. J^ = &, 

Or, we may reduce the given fraction to its lowest terms before the root it 
octracted. 

Thus, Vx% = V f = f , Jins., as before 

27. W*at is the square root of g^j^ ? Jt. ^ 
23. What is the square root of ^|J. ? A ^, 

29. What is the square root of y^-Jf irf' •^- T^ 1 • 
If Uie fraction be a surd, the easiest method of proceeding will b« to 
It to a decimal first, and extract its root aflorwards. 

10. What is the square root of £^ ? jj. ,9128 -f-, 

11 . What b the square root of i-i-? A, ,9574 -^ 
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EXTRACTION OF THE CUBE ROOT. 95» 

S. UHiat ia tho square root of -^ ! A, ,8:JS05. 

33. Wiiat ia the square root of 4^1^ ? 

In tiiifl example, it will be licsit to roduce the mixed number to nn iiiipropec 
fVaction, boforo o\trn(:t.in<,' itH root, ailcr which it may bo cunvcrtcii iuio a 
mixed nuinbir o^aiii. A. 20^. 

34. What ia the Bqnarp root of ^12J^Jg.? A. 30^. 

36. A pen oral has iin army of r)(>J5 men ; li »w many must he piece in raiifc 
aud file, U> !or:ii lh«':u info a siiiiaro? ^.'liiXJo = 75, Aii.*, 

33. A s.|;iaro pa\i;;;;L;il co:iluiii-5 Sj'.W.i square slor.cs cf equal size; ho«i 
many are co:i)i':r<»jil in 0.10 of ii.s rJiJus: A. I.'i-;. 

37. In a cir.'le, w ii;>^') jn^a, or >~;ip'Ml'ici;ii ci)!itor;ls,i3 409G feet, I deiriund 
what will bt« tlui ieiigtii of oue siJe of a .s({uar<} containing the same number of 
feet? A. Gl feet. 

38. A ^enlienuin has two valuable l)ui! litiij spots, one containing 40 squara 
ro«ls, and the otlicr G'>, for w'nicli l:is iirMijliixjr oTcrs biin a jMiuart! field, con- 
taining 4 liincs ad ni;uiy ^I'.iirii rods as tlij builiini,' ypots ; liovv many rods in 
leugth mu>t (^adi yidc o*"this fii-ld m(;asiiro.' ^10 -j- i.U x 4 = *-'), Aas. 

39. How iiia-iy trees in uacli row of a s{juaro orchard, containing 1440t 
trees? A. 1 .' '- trce^. 

40. A co'tji;:! sciiiarp rinlon spot mcasnrcs 4 rod>? on each side; what will 
be tho li3ngU» of one hide of a garden containing 4 limed aa many square rods? 

Ji. 8 rods. 

41. If one side of a square piecic of iiuid moimuro fi rods, what will tho side 
of one mei'^iiH;, wl.icli is four Liiiies as large? j(i tiijies iis larger 36 times aa 
largo? A. ID. 2:). :5!). 

42. A man ij'vhrsirous of A)imi.ig a tract of land, contaiiiiiig 140 acros, 9 
roods and 2d rods, into a sfjuaro \ wliat will be the length of each side ? 

A. 150 rods. 

43. Thv) distance from Provi.lnnce to Norwich, Conn., ?s computed to bo 4J 
nulos ; now, allowing: tho road to |)c 4 rod-? wi<le, what will bo the length of 
one side of a ?ipiare lot of lami, the square rod.H of which shall be equal to line 
square rodi contained in said road? A. 240 rods. 



EXTRACTION OF THE CUBE ROOT. 

IT LXXXVII. Q. Involution, (IT LXXXIV.,) you doubtlow reeol- 
lect, ia the raising of powers ; can you tell me what is the 3d power of 3, and 
•rhut tho power is called? 

A, 27, called a cnhz, 

Q. Evolution (IT LXXXVII.) was defined to be the extracting tho 1st power 
er roots of higher powers 5 can you tell me, then, what is the cube root ufS7.' 

A, 3. 

Q. Why? 

A, Because 3 X 3 X 3, or, expressed thus, 3^=27. 

Q. What, then, ia it to extract the cube root of any nunilicr ? 

A, It is only to find that number, which, being multiplied 
into itself three times, will produce the given number. 

Q. We have seen, (If LXXX.,) that, to find the contenU of solid bodi«e, 
Mich as wood, for instance, we roultiplT the length, breaiith and depth ti»- 

Sther. ^ Those dimensions are called cubic, bocatise, by being thus maIUpii«4, 
ojr do in fact contain so many solid feet, inches, &.e., as are expreiMd by tkeit 
product ; but what do yoa aoppoie Uia shape of a aoUd body la, wbich ia u 
•xact cube ? 
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S54 APPENDIX 

A. It must have six equal sides, and each side most K> 
an exact square. Su block A, tDhich accompamM this 
teork. 

^. Nov, since the length, breadth «nd thickneu of any regular cube are 
•Kactly alike, an, for inctance, a cubical block^ which contains 21 cubic feet, 
can you iuform me what is the length of one aido of thia block, and what tha 
length may be called ? 

A. Each side is 3 feet, and may be called the cube rooT 
of 27. 

Q. Why? jf. Because 3* =S7. 

Q. What ii the length of each aide of a cubical block containing 64 caMi 
inchot ? Jl. 4 inches. 

Q. Why ? jJ. Because 4 X < X 4, or 4' =s 64 cubic inches. 

Q. What is the cube root of 61, then > A. I, 

Q. Whv ? Jl. Because 4^ = 64. 

Q. What is the lengtli of each side of a cubical block containing 1000 ealOe 
feet ? ^. 10. 

Q. Why ? Jl. Because lO' == 1000. 

1. In a square box which will contain 1000 marbles, how many will it take 
to reach across the bottom of the box, in a straight row? A. 10. 

S. What u the difference between the cube root of S7 and the cube of 3 ? 

Jt. 2^ 

3. What is the diflurcnco between 3^8 and S^ ? .4. 6. 

4. What is the difforence between 3^1 and l' ? .tf. 0. 

5. What is the difference between the cube root of 27 and the square root 
«/9? Jl. 0. 

6. What is the difference between 3^ 8 and V 4 ? .^. 0. 

Operation by Slate I&ustrated* 

7. A man, having a cubical block containing 13824 cubic feet, wishes to know 
die length of each side, without measuring it; what is the length of each sida 
»f said block? 

Should we attempt to illustrate the reason of the rule for oxtiacting the cube 
root; by exhibiting the picture of the cube and its various parts on paper, it 
would tend rather to confuse than illustrate tlio subject. The beat method of 
doing it is, by making several small blocks, which may be supposed to contain 
a certain proportional number of feet, inches, &c., corresponding with the op- 
e-ntiun of the rule. Thoy may be made in a few minutes, from a small strip 
ef a pino board, with a common penknife, at the longest, in less time than the 
teuehcr can make the pupil comprehend the reason, from merely seeing the 
picture on paper. In demonstrating the rule in this way, it will be an amusinc 
and instructive exercise, to both teacher and pupil, and noay be comprehended 
by any pupil, however young, who is so fortunate as to have progressed as far 
«s this rule. It will give him distinct ideas respecting the different dimensions 
«r square and cubic measures, and indelibly fix on his mind the reason of th« 
rule, consequently the rule itself. But, for the convenience of teachers, bloeka, 
Mluatrative of th'e operation of the foregoing example, will accompany thii 
«-ork. 

The following are the auppoxed proportronal dimensions of the several block* 
wed in the demonstration of the above example, which, when put together 
miffU to make an exact cube, containing 138SK cubic feet : 

One block, 20 feet long, 20 feet wide, and 20 feet thick : this we will call A. 
1 liree small blocks, each 20 feet long, 20 feet wide, and 4 feet thick : Mch of 
Ihese we will call B. 

Three smaller blocks, each 90 fe«t kng, 4 iMt wkk, uid4 ftet thick ; wmk 
«r these w« wUl call C. 
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EXTRACTlOiX OF THE CUBE ROOT 



SiM 



Om block, « 
mwiUeaUb. 



and Uie nnrJlMt, 4 feet long, 4 feet wide, and 4 feet thick ; tAto 



We are dow prepared to f olve the preceding erample. 
la thii example, Tou recollect, vre were to hod the length of one aide of liM 
nhe, containing 13824 cubic feet. 



ft$( 1X300:: 



OPERATION Itt 

ft. 13824(90, root. 
80*= 8000 
idiviaor, 1200 )5824( 4 
quot. 4 



4800 

t X 30 X 4 X 4 = 9()e 

4X4X4 = 64 



Or, 



0000 



In this example, we know 
that one side cannot bo 30 feffi, 
for 30' =27000 solid feot, being 
more than 138S4, the given 
sum; therefore, we will take 
20 for the length of one side ol 
tho cube. 

Then, 20 X 90 X 20 = 80M 
solid fuct. v'hich we mustjof 
course, deduct from 13824, 
leaving^5824. (See Oncratiua 
5824 deducted. 1st.) Those 8000 solid feel, 
tho pupil will perceive, are the 
solid contents of the cubical 
block marked A. This cor- 
responds with the operation; 
for we write 20 feet, the length 
of the cube A, at the right of 
13824, in the form of a quo- 
tient; and its square, 8000, 
under ]3>jS4 ; from which sul>- 
tractiiig 8000,. leaves 5824, as 
before. 

As we have 5824 cubic feet 
remaining, wo find the sides of 
the cube A are not so long as 
they ought to bo ; consequently 
we must enlarge A ; but ia 
doing this, we must enlarge 
the throo sides of A, in onltr 
that wo n:iiy |>fi'.-:rvi' »;.i» 
eufbical form of the block.* We will now place the three hlocHSj eacli gf whiih 
is marked D, on tho three sides of A. Each of these blocks, m order to tit, 
must be as long and a.4 wide as A ; and, by examining them, you will see that 
tins is the case ; that is, 20 foot long and 20 feet wide ; then 20 X 20 = 400, 
tlie s<iaare contents in one U ; and 3 X 400 = 1300, square contents in 3 B»; 
then it is plain, that 5824 solid contents, divided by 1200, the square contents, 
will give the thickness of each block. But an easier method is. to square the 
S, (tens,) in the root 20, making 4, and multiply the product, 4, by 300, making 
1200, a divisor, the same as before. 

We do the some in the operation (which see) ; that is, we multiply the 
•quare of the quotient figure, 2, by 300. thus, 2x2 = 4x300 = 1200 ; then 
the divisor, ISXM) (the square contents) is contained in 5824 (solid contents; 4 
limes , that is, 4 feet is the thickness of each block marked B. This quotient 
figure, 4, we place at the right of 5824, and then, 1200 square feet X 4 foct, tlic 
thickness, = 4800 solid feet. 

If we now examine the block, thus increased by the addition of the 3 B^ 
ve shall see that there are yet three corners not filled op: these are rtprfr. 
iented by the three blocks, each marked C, and each of which, yoa will jio»> 
•eive, is as leng aa either of the Bs, that is, 20 feet, being the length of A, 
vhioh is the 90 in the quotient. Their thickness and breadth are the same as 
tlie thicknem of the Bs, which we found, by dividing, to be 4 feet, the last <)u> 
ilent figure. Now. to gol the solid contents of each of tnese Cs, we multiply 
«Mr thickness (4 feet) iiy their broadth (4 feet), = 16 square feet ; that is, tba 
I of the lastqaolient figure, 4, = 16 ; th»«f 16 square contents must te 



IpM same operation, by neglecting the ciphers, 
itaajr be performed thus : 

OPERATION 2d. 

13824(20-f4,or24,^'o«ti 

• K 9 X 300 = 1200 )^824, dividend. 

14800 

• X30X4X4= 900 

4X4X4=1 64 

5824, subtrahend. 
0000 
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266 AITEISDIX. 

nttltiplied by the lonj^h of each, (30 feetO or, as t!iere arc 3, b^ 3 X 90 = 09 « 
OTi which is easier in ])raciico, \vu may multiply Lho 2 (toiid), in tlio root, 90l| 
by 3Q, making CO, and lliis protluct by 4^ = 16, the square conleuts = 9G0 loISd 
feet. 

We do lho same in the opcnilion. by multiplying the 2 i:i 90 by 30 = 60 X 4 
X 4 = 91^ sdlijl foot, as Ueforo ; tins fmo wo writ. 3 uu.lor ihd 4800, for we niun 
add the (icviriil products togclhur by uiut by, to know if our cube will contaia 
ail the rec^uired fm-t. 

By turnin;j over the block, with nil lho additions of the bl->ck9 inarkofl B and 
C, whirli Hr<: now niudo to A, wo shall spy a little t";ii;irf ppaeo, which prf»- 
vents tlio lii,'iH"o from iiiT-oiniii,,' a coinjdiJtu cube. 'I'ho littlo block for lbi« 
corner is niarkod I), whii-li llu- pupil will find, hy Titling il in, to exactly fdl up 
this ppjico. This Idoi-k I) is uxHcily square, and Its K'ni,'ih, breadth, and thicfc^ 
ncsh aro aliko, and, ofrour.-n", (Mpi.il lo tiio tliicknivs and widlh of the Cs, ihal 
is, 4 foot, the la^•l (jUDtionL li-nro ; bunco, 4 ft. X •» ft- X 4 tl. = 64 aolid foot is 
the block 1); or, in othi!r worils, thu ciibo of 4, (the (juolicnt fn^iro,) which is 
the sanio as 1' = (»1, a^ in tiin opfration. We no.v writo lho 64 under U18 
900, that thi^i nuiy l>o rookoncd in with tlio other iidditions. 

V.'e rc.vt proceed to add l}i<; Folid ooiit-'i.ts of th(? lis, Cs, and D tog^etliei, 
tlius, 4w ):> -f !»;') -f G4 = .'x-Jl, prci-i-^.dy t!i.; inihib-r of s.did feet which wo 
had rcniuinin^ after wo dodu'-fi- 1 h'iOU fi«;l, tho solid ooiitcnts of thocubo A. 

If, in tiii> v-;.r!rutio:K wo sii'iirict ilio aiiioni.t, ">,- Ji, froai the remainder or 
dtvidond, .^xJl, wo s;li;ill soe that onr udiitions huvo taken all that remained 
al'ler tho lirst coSo was ('wdufted, liuro indu;; no rctnaindor. 

The 1 1 -it ii'.tl-; !do(k, wliCiS fittoil in, as yon saw, ron iored the cube aonv- 
ploto, each sill'! of which wo h.ivo now fownd to be 20-^-4 = 24 feet Inn^ 
which is tho cu')o roof of l''.>-j} (solid feet) j but let us see if our cube contaiiM 
the required nundicr of solid foot. 



TKOOF. Or, 

1 A, = 80');) solid fi.f:t. By InvobUioa, 

3 Bs, = 4c00 Ridi.l r.-. t. 
3 Ca, = IKJU solid fe.t, 
1 D, =s G4 solid foot. 



24x2lx24=1382tj»^'«f^*^ 



13824 



i solid foot in tho 
I given cube. 



In Operation 2*1, we see, by noi,dcctin<? the ciphers at the rignl of 8, the 8 ii 
■till 8000, bv its standing under 3 (thousands) ; hence, wo may ]>oint off three 
figures Dy placing a dot over the units, and another over the thousands, and 
■o on. 

From the preceding example and iriustrations we derive tho following 

RULE. 

Divide the given number into periods of three figrure* 
each, by placing a point over tlie unit figure, and every*\hird 
figure from the place of units to the left, in whole numbered 
and to the right in decimals. 

Find tlie greatest cube in the left-hand period, and placa 
Its root in tlic quotient. 

Subtract the cube thus found from the said period, and to 
the remainder bring donn the next period, and call this tJm 
dividend. 

Multiply the square of the quotient by 300, callinff it Urn 

^VJIiOf. • 
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JEXTRACTION OF THE CUBE ROOT. ^57 

Find hoT many times the divisor is contained in the divi- 
dend, and place the result in the root (quotient) 5 then mul- 
tiply the divisor by tins quotient figure, placing tlie product 
under tlie dividend. 

Multiply the former quotient figure, or figiires, by 30, and 
this product by tlie square of tlie last quotient figure, and 
place the product under the last ; under tliese two products 
place the cube of the last quotient figure, and cull theii 
amount the Bubtrahcnd. 

Subtract the subtraliend from tlie dividend, and to ths 
remainder bring down the next period for a new dividend, 
with which proceed as before, and so on, until the whol<* 
is finished. 

JVof* 1. When the Buhtnihon.l liappcns? to bo larger than Iho divi.lf-nt], thj 
mioliont figure must he imdo orio less, mul we must fiivl a new sii!)tnilienfl 
The rca.son why the quotitMit fiijuro will be soMiotimos tim Iar;;c, is, l)orn'i>e thit 
quotient figure merely sliow^i the w'ulth oftht; threo lir^it :id>liti(iii:ito tlu- ( rigini 
euho ; cousoquenLly, wh(Mi the sjihscqiicnt ud'.Iilions ure iiiruie, the width (quo- 
tient figure) may m.ihe the R(ili<i coiil(-iit.<j of ail the iul.lilioas more ihan th* 
ciri»ic feet in the dividend, which remain after the sulid co.itents of the originul 
cube arc deducted. 

9. "Wlien we have n remainder, aflcr all the periods are brou^'ht down, wo 
may continue Uie oporutiun by annexing perious of ciphera, aa in iho squarb 
loot. 

3. \Vhen it happens thnt the divi><or is not contained Jn the dividend, a cipher 
BiUrt bo written in the <inottf'nt (root), and a now dividend formed by bringing 
down the next period in tiic given sum. 

More Exercises for the Slate. 

a What ii the cub« root of 9663597 ? 

OPEHATrON. 

9663597 ( 213, Ans. 
2» = 8 

3* X 300 = 1200 ) 1606 first dividend. 

1200 

9X30X1*= 60 

l'= 1 

1261 first ■nbtrahoBd. 

ai* X 900 K 133300 ) 402597 Mcond dividend 

39G900 

WX30X3»=: a(>70 

3*= 07 

402597 toeond mAHnhmd 
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ft8 APPENDIX. 

f . What ii the cube root of 17576 ? A. S6. 

10. What la the cube root of 571787 ? ^. 83. 

11. What is the cube root of 970099 ? A, 99. 
151. What if the eube root of 9000376 ? A. 196 

13. What ia the cube root or379G416? A, 156. 

14. What ie the cabe root of 94dl8616 > A. 456. 
U. What if the cube root of 175616000 f A, 560 
36. What ia the cube root of 748613319 ? A. 906. 

17. What u the cube root of 731189187799 ? A. 9600. 

18. What if the cube root of ^ ? A. ^. 

19. What if the cube root of g^|r A. |. 
•0. What if the cube root of ^^f ? A. ^. 

If the root be a surd, reduce it to a docioal before ito root ia aztnelad, ■• to 
Ob aquare root, 
ei. What ia the cube root of ^^ ? A. ,13 + . 

e. What is the cube root of ^(^? A fii-\-, 

93. What ia the length of ono aide of a cubical block, which contains 1191 
iOid or cubic ipchos ? A. 19. 

34. Wl»t will be the lensth of one aide of a cubical UocIe, wheee oortatfi 
diall be equal to another block 3Q feet longt 16 feet wide, and 8 feet thidi? 

V® X 16 X 8 = 16 <o«t, Amb, 

95. Thore ia a cellar dug, which is 16 feet long, 19 feet wide, aad 19 fM 
<liop ; and another, 63 feet long, 8 feet wide, and 7 feet deep : how nany eoM 
ar cubic feet of earth were thrown out? and what will be the lensthof one aula 
•fa cubical mound which may bo formed from aaid earth f A, 5839. 18. 

96. How many solid iiushoa in a cubical block which measurea 1 inch •■ 
^Ipach side? How many In one moasuriog^iochea on each aide? 3 ineoee oa 

«»ach BiJo ? 4 inchea on each aide ? 6 inches on each aide ? 10 inchea oo each 
Mwie? 20 inches on each side? A. 1. 8. S7. 64. 916. 1000. 8000. 

97. What is the Ieng[th of ono side of a cubical block, which contains 1 solid as 
tibic inch? 8 solid mchos? 97 solid inches? 64 solid inches? 1S(5 fohA 
laches? 916 solid inches ? 1000 solid inches ? 80^0 solid inches ? 

A, 1. 9. 3. 4. 5. 6. 10. 90. 
By the two preceding examples, we see that the sides of the cube are aa tito 
s.be routs oftheir solid contents, and their solid contents aa the eabea of tbefr 
\4<le9. It is likewise true, that the solid contents of all similar figaraa an la 
I ropiirtion to each other as the cabes oftheir several sides or diameters. 

JVbte.— -The relative length of the sides of cubes, when compared with ihtk 
vlid contents^ w*U be best illustrated by reference to the cubical bloeka tm- 
•snipanying this work. 

98. If a ball, 3 inches in diameter, weigh 4 poonda, what will a ball of tla 
••me metal weigh, whoso diameter ia 6 inchea ? 

3^ : 6^ :: 4 : 39 : Ratio, 9? X 4 = 3B lbs., ^AMb 

99. If a globe of silver, 3 inches in diameter, be worth $160, what ia tha raMi 
sf one 6 inches in diameter ? ^ ; 6" : : $160 : $15)60, Am. 

30. There are two httle globes ; one of them is 1 inch ia diameter, aad tlii 
■Cher 9 inches j how many of the smaller globes will make one of the larger ? 

31. If the diameter of the planet Jupiter h 19 times aa mneh aa the dlaaaefB 
Cthe earth, how many globea of the earth would it take to make one aa lara 
^i Jupiter? A. 1738. ^ 

39. If the sun is 1000000 (imos ai large aa the earth, and the earth ii 800 
lliles in diameter, what ia the tliameter of the aun ? A. 800000 miles. 

JV*o£«. — ^The roou of most powera may be found by the aquara and eube lovfe 
fair ; thus the square root of the square root is the biqnadnia, or %Vth mSL 
mm the si&th root is the cube of thb square root. 
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ARITHMETICAL PROGRESSION. 

T LXXXYIII. Any rank or series of numbers mort 
than 2, increasing by a constant addition, or decreasing b^; 
a constant subtraction of some given number, is called a:i 
Ariihmeiical Series^ or Progression. 

The number wliich is added or subtracted continually % 
called the common difference. 

When the series is formed by a continual addition of tlje 
common difference, it is called an ascending series ; thus, 

2, 4, 6, 8, 10, &c., is an ascending arithmetical series ; but 

10, 8, 6, 4, 2, &.C,, is called a descending arithmeticcd series, 
because it is formed by a continual subtraction of the com- 
mon difference,^ 2. 

The numbers which form the series arc called the terms 
of tiie series or progression. The first and last terms are 
called the extremes^ and tlie other terms the means. 

In Arithmetical Progression there are reckoned 5 terms, 
any three of which being given, the remaining two may be 
found, viz. 

1. The first term. 

2. The last term. 

3. The number of terms. 

4. The common difference. 

5. The sum of all the terms. 

The First Temij the Last Term, and tht Nuii\ber of Temts^ 
being given, to find the Common Different ; — 

I. A man had 6 00ns, whose several afos differed alike ; the youngest was 3 
feats old, and the oldest 28 : what was the cominou ditTorence of their ages ? 

The difference between the youngest son and the eldest evidently shows tb« 
faicreaseof the 3 years by all the subsequent additions, tiU we come to 28 years *, 
and, as the numtier of these additions are, of course, 1 less than the number 
of sons (5), it follows, that, if we divide the whole difference (26 — 3 = %i^ 
by the number of additions (5), we shall have the difference between each one 
••parately, that is, the common difference. 

Thus, S8 — - 3 =: 25 J then, S5 H- 5 = 5 yean, the comJnoo diflTerence. 

A. 5yean^ 

Hence, To find the Common Difference ; — 

Divide the difference of the extremes by the nhmber oi 
terms, less 1, and the quotient will be the common difference. 

t. If the Aztremes be 3 tad S3, and the number of terms il, what is the mm- 
mm difference ? Ji, 3. 
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KO AFF£ND1X. 

3. A mim b to trarel rrom Boston to a certain place in 6 days, and to fo only 
S miloi the first day, inoreaKin|; the distance travelled each day by an equaJ 
ezccM, M that the last day's journey may be 45 miles ; what is the daily io- 
erease, that is, the cuuimon dixfercnce ? A. 8 miles. 

4. irthe amount of $1 for 20 years, at simple interest, bo $2,20, trhat is the 
mte per cent. ' 

Inthisexai!H''f», wn ••*e the amount of the first year is $1,06, and the last year 
$2,20 ; C4insc«: .. - n.e extremes are lOG and 220, aud Uie number of terms 

80. A. $,OG^t,.Lf ft^::t. 

5. A man bought GO yanlsj of cloth, giting 5 cenL«) for the first yard, 7 for the 
second, 9 for the tJiinl, and f^o on to the Just j M'hat did the last cost ? 

Sinco, in this example, wo have the common (iillercnce jriven, it will be oai»y 
to find the price of the last yard ; for, ns there arc as many additicm as thore are 
yards, Jess 1. that is, nl) udlitions of 2 cents, to be made to the first yard, it 
fiillowa, ihiit the hi.?t yard will co?t 2 X 59 = 1 18 cents iiioro than Um iirst, and 
tlie whole co?t oflljo last, reckoning the cost of the first yard, will bo J18-|- 5 := 
$1,23. A, $l,2U. 

Hence, When the Common Difference, the First Tenn^ and 
the dumber of Temis^are given, to find the Last Term; — 

Multiply the common difference by the number of terms, 
less 1, and add tlie first term to the product. 

6. If the first term be 3, tlie common di«rorence 2, and the number of terms II, 
what is the last term ? A. 2:3. 

7. A man, in travoiling from Boston to a certain place in 6days, travelled the 
first day 5 miles, the second Smiles, travelHni,' each successive day 3 miios farther 
•lian the former ; what was the distance travelled tJio last day ? A. liO. 

8. What will $1, at (5 per cent., amount to, in 20 years, at simple interest? 
The common dirtbrenr.e is the 6 per cent. ; for the amount of $1, f<»r 1 year, is 

$1,0G, and $1,011 -^ ft,OG — $1,12, the second year, and so or. A. $9450. 

9. A man bon^'l.t 10 yards of cloth, in arithmetical progression ; for tlio first 
yard he ?uvo **< Njiits, and for the last yard he gave 24 cents j what was the 
amount of the whole ? 

In this example, it is plain that half the cost of the first and last yards will be 
tiie average price of the whole number of yards ; thus, G cts. 4-24 cts. =:30-i- 
9 = 15 cts., average price ; then, 10 yds. X 1^ = 150 cts. = $1,50, whole cost. 

A. .$1,50. 

Hence, When live Extremes, and the JVumher of TermSy art 
given, to find the Sum ofaUthe Terms ; — 

Multiply half the sum of the extremes by the number of 
werms, and the product will be the answer. 

10. If the extremes be 3 and 273, and the number of terms 40, what is the ■an 
of all the terms ? A. 5520. 

11. How many times does a regular clock strike in 12 hours ? A. 78. 

12. A butcher bought 100 oxen, and gave for the first ox $1, for the second 
$9, for the third $3, and so on to the last ; how much did they come to at that 
late? A. $5050. 

13. What i« the sum of the first 1000 numbeis, beginning with their natural 
order, 1, 9, 3, &c. ? A. .'S00500. 

14 If a board, 18 feet long, be 2 feet wide at one end, and come to » point li 
^Ae «tn«t, wiiat arc ''rn f>quare contents of the board i A, IB foot. 
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OKOMETRICAL PROGRESSION. 901 

IS. ir« -iMft of taad, eo ffsdf io length, be' 9D radf wM« at «ii Md, Md at 
Ihe other temiiiMte in ao uwla er jkhdI, whit oomber of eqiitre lo* doee it 
'a* dt. tM. 



16. A penon, travelliiw iato the coiuotiy, went 3 niiloa the flirt day, aad i»- 
kleverT day's traveTS nHe8,tiU at Ian he went 68 milea fai one day : how 
dayadid^W'travel? 




11 s 12, the number jf termi. ^. 12. 



ifence, JFhen (fit Extremes arid Common Difference wregwen^ 
to find the Mimber of Terms ;-^ 

Divide the difference of the extremes hy the cominoii 
difference, and the quotient, increased by 1, will be th« 
answer. 

17. If tiie extremes bo 3 and 45, and the eonunoo differenee 6, what is the 
aumboroftet.ns? jS, 8. 

16. A man, being asked how many children he tiad, rmlied, that the yovnappi 
«.as 4 years old. and the eldest 38, the increase of the nunily havinf boon rli 
oao'7 4 years ^ Jiow many had he ? 4. 8. 



GEOMETRICAL PROGRESSION. 

IT LXXXIX. Any rank or series cf numbers, increasmf 
by a constant multiplier, or decreasing by a constaQt divisor, 
is called Geometrical Progression, 

Thus, 3, 9, 27, 81, &c., is an inereating geometriui 
mriesi . 

And 61, 27, 9, 3, &c., is a decreasing geomefric<U $eries. 

There are five terms in Geometrical Progression ; and, 
like Aritlunetical Progression, any tliree of them beinf 
given, the other two may he found, viz, 

1. The first term. 

2. The last term. 

3. Thenumber of terms. 

4. The sum of all the terms. 

5. The ratio ; that is, the multiplier or divisor, by wUoli 
we form jthe series. 



tothotaS; 
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APPFNUIX. 



cax»X»X3ae t a OB il , Au. But thk piocow, tou Mwt !» aennUt, 
rctaMi 1m, IB Buuijeues, a vezy tadiooaone ; let os Me if we eenaot dnidfe jl, 
herabf nakkt H easiM. 



X - -^ - . 

WCtaMllM, 




Ilcnce, JFhen H^ First Term, RaUct and JStambtr of TermSy 
art -given, to find the Last Term ; — 

Write down some of the leading powers of the ratio, with 
?'ie numbers 1,2, 3, &c., over uiem, being their several 
iidices. 

Add together the most convenient indices to make an 
index less by 1 than the number of tenns sought 

Multiply together the powers, or numbers standinff updcr 
those indices; ard tlieir product, multiplied by the first 
term, will be tiie term sought ^ 

52. If tlio first termof agoonietrieal aerios bo 4, and Uie ratio 3, what ia the 
Ilih terra' 

1.3, 3, 4, 5, indtcea. ) JVote.— The pupil will notice that the aeriea 

3, 9, 27, 81, S-13, powers. | does not commence with the first term, but with 
t^) ratio. 

The indices 5 + 3 + 2 = iO, and the powers under each, 943 X 37 X 9 =% 
riO049 ; which, multiplied by the fir«tterm, 4, makes 236196, the lltb term, re- 
quired, j}. 236196. 

3. The first term of a series, having 10 terms, is 4, and the ratio 3 3 what is 
the Ia«t term ? Jl. 787^ 

4. A sum of money is to he divided among 10 persons ; the first to have $10, 
llie second $30, apd so on, in threefold pro^tortion : what will the last have ? 

Jl. $196830. 

5. A boy purchased 18 oranges, on condition that ho should par only tin 
price of the last, reckoning 1 cent fj^r the first. 4 cents for the second, 16 cent* 
tor the third, and in that proportion ibr the whole ; kow much did m pay fof 
ih3ra? J3. 4171798601,84. 

6. What is the last term of a series having 18 terms, the first of ^hich ia 3. 
and the ratio 3? w«r 387490489. 

7. A butcher meets a drover, who has S4 oxen. The butcher inquires tha 
pi-ice of them, and is answered, $60 p^r head ; he immediately offers the droi'or 
$50 per head, and would take all. The drover says he will not take that ; 
hit, if he will give him what the last ox would come to, at 8 cents for 
the first, 4 cents for the serund. and so on, doubling the price to the laat, 1m 
aitghi Lave the whole. What will the oxen amount to at that rate ? 

Jt. $167779,18. 

8. A man was to travel to a certain place in 4 days, and to travel at whatavei 
fate he pleased ; the first day lie went 9 miles, the second 6 miles, and so m 
to the lost, in a threefold ratio * how far did he travel the laat «ffty, and how Ui 
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0£0M£TRiCAl4 PROGRESSION. flQ 

Itf tint ez«mpl«, we may find the kwt totn u beton, or iad- it br arfdiiv 
Mch day»i travel tosether, coinmeiicin».witlr the -fintt* and broeeedtnff t<r the 
teat, thus : 8 + 6 + 18 + 5-1 = 80 imleB) the whole disUuce travelled, and 
the teat iay *8 jouraey ia 54 mUea. Bot tWs mode of oporotion, ia a looff series, 
yoa moat be-aonaible; would be very txooblosome. Let us ezamiae the nature 
of the aenea, and try to invent some shorter method of arriving at the aame 
nanit. 




wo ^ivtiuvv aiiuuroi luiiii, uittt i», uiujiiinj j*!, uie jHst xcrui, viy uie rniio <», 
making 1(&, we shall tlml tho same true ofthis al«o; for li^ — 2 (tho RtaX 
term), = ItX) -s- 2 = 80, which we at first found lo bo the sum of the four 
rcmainin|t terms, thus, 2 -|- 6 -}- 18 4- 54 = 80. In both of these operations 
it is cuitous to observe, that out. divisor (2), each time, is 1 l:fw than the 
, ratio (3)i 

Ilcnce, Jflien the Ej^remes emd Ratio are g^tvein, tAjmd ihi 
Sum of the Series, we have thefoUoiomg easy 

RULE. 

Multiplf thfe last term by the ratio, from the product 
Bttbtract the first term,- and dwide the remainder by the 
ratio, less 1 ; tlie quotient will be the sum ef the series 
required. 

9. If the extremes be 5 and G-iOO, and the ratio 6, what is the whole amount 
ef the series? 

6400x6-5^^^^^^ 

6 — 1 

10. A sum of money is to be divided among lO'persoBs in such ii manner, tltat 
the frst may have $10, tho second .$30, and so on. in threefold proportion j wha/ 
will the last have, and what will the whole have r 

The pupil will recoll«ct how he found the lastXcrm of the scries by a foregoing 
rule ; and, in all cases in which he is required to find the svm of the series, when 
the last term is not given, ho must first find it by that rule, and then work Ibr 
tiie sum of the series by tho present rule. 

A. The last, $196830-; and the whole, $a953'I0. 

11. A hosier sold 14 part of stockings,1ho first at 4 cents, the second at 12 
eents, and so on in geonustrical progression j what did the last pair bring 
hhn, and what did the whole bring him ? 

- A. Last, $63772,92 j whole, $95650,36. 

12. A man bought a horse, and, by agreement, was to give a ceiit tor the 
first nail, three fur tho second, &c. ; tlice were four shoes, and in each shoe 
eight nails : what did Uie horse eome to at that rate ? 

^ A. $9865100944259,20. 

13. At the marnage of a lady, one of the guests made he? a present of a 
balfeagte, saying that ho would double it oh Uie first day of each succeeding 
month thruughout the ycar^ which he' said would amount to something like 
ftlOO : now. how much did his estimate dii&r from the true amount .' 

' ' * A. $90375. 

14. If o»»r pious ancestors, who landed at Plymouth, A. D. 1620, bting 101 
hi number, had inc/eai>cd so as to double their number in everv JM year^ 
1m»w great woald have been thrir population at the end of the year ^''^^J^^-, 
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APPENDIX. 



ANNUITIES AT SIMPLE INTEREST. 

f XC. An annuity is a sum of money, payable every 
Tear, for a certain number of years, or forever. 

When the annuity is not paid at the time it becomes due^ 
k IS said to be in arrears. 

The sum of all the annuities, such as roots, pensions, &C., 
remaining unpaid, with the interest on each, for the tune it 
kas been due, is called the amount of the annuity. 

Hence, To find (hz Jtmount of an Annuvtg; — 

Calculate the interest on each annuity, for the time it has 
remained unpaid, and find its amount ; tlien the sum of all 
these several amounts will be the amount required* 

1. If th« annaa) rent of a house, which u (900, remain unpaid (that ia, la 
■araan) 8 yean, what is the amount ? 

Is this example, the rent of the last (8th) year being paid when doe, of 
Opvim, thora is no interest to be calculated on that year's rent. 
The amount of $900 fur 7 years = $<384 

The amount of $000 .. 6 =9373 

The amount of taOO .. 5 =$360 

The amount of $300 .. 4 =$343 

The amount of $300 ..3 =$336 

The amount of $300 . . 3 = $231 

The amount of $300 .. 1 =$319 

The eighth year, paid when due, =s $300 

$1336, Jbu. 

t. If a man, having an annual pension of $60, receive no part of it till tj|» 
aspiration of 8 years, what is the amount then due f . A. $580,80. 

3. What would an annual salary of $600 amount to, which remains unpaid 
for in arrears) for 3 years .'-1336. For 3 years ?-1908. For 4 years ?--Q61& 
Foc7years?-4956. For 8 years ?.>5808. For 10 yeata '-7680. 

^fju. $34144 

4. What is the present worth of an annuity of $600, to continue 4 years ? 
The present worth (IT LXVII.) is such a sum, as, if put at interest, wooR 

■noont to the given annuity ; hence, 

$600 -k- $1,06 = $.'>66,a37, present worth, 1st year. 

$600-i-$l,?2 = $5:J5,714, Sd .... 

$600 -h $1,18 = $508,474, 3d .... 

$«IN) -I- $1,34 = $483,870, 4th.... 

Jin»., $3094,095^ present worth required. 

Hence, To find tJie Present Worth of an Annviiy;--- 

Find the present worth of each year by itself, discounting 
ftom the time it becomes due, and the sum of all these 
|vesent worths will be the answer. 
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ANNUITIES AT COMPOUND INTEREST 901 

A> Wbftt Bom of ready mooey it equivalent to an annuity of #900, to ea» 
flode 3 Toara, at 4 per ceat. ? A, $556,063. 

({. What it the present worth of an annual talary of $800, to conlinne 9 
f QBia .'-1469001. 3 yean ?-2140067. 5 years .'-0407513 ^. #7089,48. 



ANNUITIES AT COMPOUND INTEREST. 

IT XCI. The amount of an annuity, at simple and coa»- 
pound interest, is the same^ excepting the difference in 
interest 

liouce, To find the Amount of an Annuity at Compound 
Interest ; — 

Proceed as in IT XC, reckoning compound, instead of 
liniple interest. 

1. What will a salary of $300 amount to, wl.ich has remained unpaid for 3 
leara ? 

The amount of $900 for 2 years =r $224,79 

Tho amount of $200 for 1 yo&r =r $212,00 

' TheSdyear ss:$200,00 

A. $636,79 

V. If the annual rent of a house, which is $150, remain in arreara fof 3 
«enrs, what will be the amount due for tliut time ? A. 477,54. 

Calculating the amount of tho annuities in this manner, for a lone period of 
leiiro, would bo tedious. This trouble will bo preveiite*!, by nnding th» 
amount of $1^ or £1, annuity, at compound iatorcat, for a number of yean, aa 
in tho following 

TABLE I. 

Slimcing Hie amount of $1 or £\ annuity ^ at 6 per cent, compound A»» 
lerest, for any number vf years, from 1 to 50. 



Yrs. 

'2 
'3" 


6 per ct. 


lYrs. 


6 per ct. 


Yrs. 


6 per ft. 


Yr«. 


6 por c*. 


Yrs.jfi per ct. 


1,0000 


11 


14,971(; 


21 


39,9927 


31 


84,t?01H 


41 1 165,0467 


2,0000 


12 


16,8t,9a 


22 


43,:39'^2 


32 


90,c«97 


49 


175,9495 


3J836 


13 


1^8821 


23 


4G,9958 


33 


97,3431 


43 


187,5064 


4 


4,3746 


14 


21,0150 


94 
25 


50,8155 


34 


104,1837 


44 


199,7568 


5_ 


5,6371 


15 


23,2759 


54,8645 


35 


111,4347 


45 


212,7493 


C,K'53 


16 


25.6725 


96 


59,I5(>3 


38 


119,1906 


46 


098,5068 


7 


8,3988 


17 


28,2193 


27 


63,7057 


37 


19r,ieBl 


47 


931,0979 


8 


9,8074 


18 


36,9056 


98 


68,5281 


38 


Il35,9a42 


48 


945,9^ 


9 


11,4913 


19 


33,7599 


99 


73,6397 




145,0584 


^1 


961,7906 


10 1 13.1807 1] 5U 


96.7856 


iao 


79,05611 
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t oftS tnnulty Is S ttmflf M nraeh M MM of fl A 
CJid MM ot^ ^ time* aa aoeh. IIeiic«, 

^Jmd Uu Amount of an Anmdhf, at G per CenL^-^ 
Find, by the Table, tlie amount of $1, at the given rate 
and time, and multiply it by the given annuity, and tlie 
product will be the amount required. 

3 Wbftt !• the amount of an annuity of $120, whicli hoa Kmatned Bni«ald 
15 years ? _ 

The amoont ofil^ by the Table, we find to be $23,2759 ; tKorefore,$S33,S7S9 
X 190 = «a79S,1«6, Am. ... 

4. What wtH be the amoont of an annual salary of $400, which has been in 
arrears 2 years ?-8W. 3 yo«r8?-127344. 4 years ?-17i9b4. 6 years^-279012. 
12 years ?-e74796. 20 years ?-l 47 142. -«im. $28099,50. 

5. If yoQ lay up $100 a year, from the time you ore 21 years of «ee till you 
aie 70. what will be the anount at compound interest .' Ji. $26172,08. 

6. What u the present worth uf an annual pension of $120, which is to con- 
tinue 3 years ? 

In this ezaoH>le,the present worth is evidently that suniywUch, ateosipound 
Interest, would amount to as touch as the. amount of the given annuity for 
the three vears. Finding the ajnount of $120 by the Table, as before, wq 
have $3aS,*032} then, if. we divide $382,032 l>y the amount of $1, comjwund 
interest, for 3 years> Uie quotient will be the present worth. This is oxident 
from tho fact, that the quotient, multiplied by the amount of $1, will give the 
amount of $120, or, in other words, $382,032. The amount of $1 for 3 years, 
t, compound interest, is $1 ,19101 ; 

then, $382,032 -^ $1,19101 = $320,763, Jln». 

Hence, To find ike Present JForth of an Annuity; — 
Find its amount in arrears fbr^thc whole time; this 
amount, divided by the amount of $1 for said time, will be 
the present worth required. 

A*0te. — The amount of $1 may be found ready calculated in the Table of 
compound interest, IT LXXI. 

7. What is the present worth of an annual rent of $200, to continue 5 years? 

A. $W2,472. 
The onerations in this rule may he much shortened by calculating the presont 
worth of $1 for a number of years, as in tho followinf 

TABLE II. 



ifUertttffortmy numbtr 


£1 anmtity,al Sver cent 
of years, from 1 to 32. 


• C&tHpCWtfL 


Years. 


6 per cent. 


Years. 


6 per cent. 


Years, 


6 per cent. 


Years. 


6 per cent. 


1 
fi 
3 


0,94339 


9 


6,80169 


17 


10,4779? 


85 


12,78335 


1,83339 


10 


7,36008 


18 


10,82760 


20 


13,00316 


2,67301 


11 


7,88687 


19 


11,15811 


97 


13,211)53 


4 
5 


3,46510 


19 


8,3t»H 


90 


11,46899 


9B 


13,40616 


4,21336 


13 


8,85968 


91 


11,76407 


[ ^ 


13,58079 


6 


4,91732 


14 


9,9M98 


98 


19,04158 


30 


13,78183 


7 


5,58938 


IS 


9,71925 


93 


12,30038 


31 


13,99908 


8 


^tfiom 


16 


10,10588 M 


HfiSOaS i SB 


..»<!«». 
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ANNUITIES AT COMPOUND INTEREST. 967 

To find the present worth of any annuity, by this Tabic. 
we have only to multiply the present worth of $1, found in 
<he Table, by the given annuity, and the product will bo 
the present worth required. 

8. Wli«t lum of ready money will purcliaM an annuity ol (300, to conUnuo 
lOyoan? 

The jnreaent worth of $1 annuity, by the Table, for 10 year*. i« fl7 J6008 : 
then 7,^006 X 300 = f£»}8,034. Ana. 

9. What in the present worth of a yearly penston^ «f $80, to continue 2 

San ?-l 100034. 3 yearg>-10O38O6. 4 year«>-907906. 8 years?>3725874. 
yean?-6681%e. 30 yean ?-«258898. w«. t33G4.9(iS4. 

10. What salary, to continue iO years, will $S^8,024 pnrefaase ? 

Thia example is the 8th example reversod} consettuently, $2208,034 -»- 
7,dlj000 = 300, the annuity required. A. $300. 

Hence, To find thai Anrmity wkich any given Sum vnll 
purcMist ; — 

Divide tlie given sum by the present worth of $1 annuity 
for the given time, found by TaWe 11. ; the quotient will be 
the annuity required. 

* 11 What salary, to continue 2Q yean, will $688,95 purchase ? wf. $60 -| . 

7h divide any Sum of Money into ^nwd Payments^ which, 
when due, shall form an equal Amount at Compound 
Interegt; — 

19. A certain manofactuEing establishment, in Massachusetts, was actually 
•old for |[S7U00, which was divided into four notes, payable annually, so that 
the principal and interest of each, when due, shoulo form an equal amount, at 
compound interest, and the several principals, when added together, should 



9 $37000 ; now, what were the principals of said notes ? 

It is plain, that, in this example, if we find an annuity to eontiuue 4 yean. 
Which $27000 will purcnase, the present worth of this annuity fvr 1 year wijf 
fie the first payment, or principal of the note j the present worth for S yean, 
<he second, and so on to the last year. 

The annuity which $27000 will purchase, found as before, it 7791,97033 -f . 

JAOe^—To obtain an exact result, we most teokon the decimals, whieh wew 
n^ected in forming the Tables. This makes the last dirisor 3,4651056. 
fThe lit la $7350,915, amount for 1 year, $7791,97033 

....9d «. $6034,825, t .... $7791,97009 

....3d ..$6549,288, 3 .... $7791,97033 

....4th.. $6171,970, , 4 .... $7791,97101 

IVmeT, $36999,996 + . 
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PERMUTATION. 

f XCII. Perhutation is the method of fin(hi:|r how 
many different wbjs any number of things may be 
changed. 

I. How many chanfei may be made of the three fint letters of the aIphaI>etP 
In this example, bad there been but two letters, they could only be chaii£iNl 
twice : that is, a, b, and b, a ; that is, I X 2 >= 2 ; but, as there are three wt- 
lexv, they may be changed 1x9x3 = 6 times, as follows :— 

1 fa, b, e. 

9 V a, c, b« 

3lb,a,c. 

4> b, c, a« 

6 c, b, a, 

6tc,a, b. 

Hence^ 3\> Jind the JVU»»6er of different Changes or Permw 
tations^ which may be made toith any given ATumher of d^ 
ferent Things; — 

Multiply together all the terms of tlie natural series, iron 
1 up to the given number, and the last product will be the 
number of changes required. 

S. How many difibrent ways may the first five letters of ihs alphabet be 
ananrnd? Jl. 120. 

3. How many changes may be rung on 15 bells .' and in what time may they 
berunff. allowing 3 seconds to every round? .4. 130767-1368000 changes j 
JQ93023104000 seconds. 

4. What time will it require for 10 boarders to seat themscK'es diflerentlj 
•very day at dinner, allowing 365 days to the year ? w9. 994 1 4§ ^ years. 

9. Of how many rariations will the 36 letters of the alphabet admit? 

J3. 40329146ild660563SS840000(». 



POSITION 

Is a rule which teaches, by the use of supposed numbers^ 
to find true ones. It is divided into two parts, called Singlii 
and Double. 

SINGLE POSITION. 

f XCill. This rule teaches to resolve those qiiesHom 
irtioM rofolts are proportioiial to their fuppontioiuk 
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FOSITJON. 



M 



I. A Khoolnaster, being asked how many seholara he had, ropltcd, *< If a 
Md as many more as 1 now havo, one half as many more, one tliiid, aod od| 
tturth as many more, I ahould havo ibid.** How many had be ? 



Lei Of suppose he had 24 

Thtfl w many more = 34 

I as many = 12 

} as many = 8 

I as many = 6 



We lidve now found that we did not supposA 
riglii kiuniber. If we had, the amount wotHf 
ha«re boon 29G. But 24 has Uoen increased in th| 



same mamter to amount to 74, that sonio unknow4 

number, the true number of scholars, must be, M 

amount to 296. Consequently, it is obvious, thai 

74 has tJie same ratio to2U6 that 24 has to the true 

number. The qu<is*.ion may, therefore, be solve t 

74 by the following statement : 

As 74 : 996 ;:^ ;9^jSiu, 

This amwor we prove to be right b^ increasing it by hself, one half 

RaelC ooe third itself, and one fourth itself j 



Tiius, 



r 98 

96 
48 
33 
34 



From these illustrations we derive the following 

RULE. 

Suppose any number you choose, and proceed witli it in 
the same manner you would with tlie answer, to see if i^ 
were rigl^t 

Then say, As this result : the result in the question 
tfie supposed number : number sought. 

More Extrcxscs for the Slate. 

t. James lent William a sum of money on iitterosit, and in 10 years H 
amounted to $1(X)0 ; what was the iiom lent? >9. $liM}0. 

3. Three merchants gained, by trading, $1930, of which A took a oertate 
lom, B took throe timos ns mucii as A, and C four times as much as JJ , 
what share of the gain had each ? 

jj. A's shcre was $i20 ; B's. $360 ; and C*s. $1440. 

4. A person hav1n» about him a certain number of crowns, suid, ira third, a 
fburth, and a sixth of thorn uere added together, the sum would be 45 j bow 
many erowns had h3 ? ^. 60. 

5. What is the age of a person, who says, that If -^ of the yean ha has 
Bved be multiplied by 7, aod } of them h?. added to the product, the Mm 
would be 392? Ji, 60 years. 

6. What jiomber is that, which, being multiplied by 7, and tJ 
VridMl bj 6, the quotient will be 14? jS. 13. 
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DOUBLE FOSITION, 

H XCIV. This nilo teaches to solve questions by me&iM 
c f two supposed numbers. 

In Single Position, the number sought is always mul- 
tiplied or divided by some proposed nunu)er, or increased or 
diminished by itself, or some known part of itself, a certain 
number of times. Consequently; the result will be propor 
tional to its supposition, and but one supposition will bo 
necessary; but, in Double Position, we employ two, for 
the results are not proportional to the suppositions. 

I. A gentleman gave his t}:rec sons $10000, in the followmg nvinner: to the 
soemul $1000 more than to the first, anil to the Uiird as many as to the first and 
- •econd. What was each son's {lart ? 

Let tts suppose tho share of the ftr^t, 10001 

Then tlto second =- 2011O } ^he shares of all the sem 
Third =; 3000 ■*' \ ifour supposition be correct, 

• ai»-'int to $10000 J but, as they 

Total, 6(iUG «i.«i&Qt to $6000 only, we e&U 

ina tiror 4000. 

This, labtracted from 10000, leaves 4000 j 



' Suppose, a^3, that the share of the fir^t was 1500' 

Then tho second ^ 2500 

Third = 4000 

8000 

0000; 



We perceive th* 
f>rror in this case f 
be $2000. 



The fimt error, tb -r. is $*i000, and the second $9000^ Now, the difference 

between these errors v o' <u*em to have the same relation to the difference of 

-ihe suppositions, n» eiti<ei ot Me errors would have to the difference between 

l\iQ supposition which produced it and the true nundicr. We can easily luaka 

' lhi>< statemefit, and ascertain whether It will produce such a result : 

As the difference of errors, SOOO * 500, difference of suppositions : : either 
of the errors (say tite first), 4000 : 1000^ the difference between itsmppositioa 
and the true number. Adding this difference to' 1000, the anpposition, the 
anrount is 2000 for the share of the first son •< then $30()0 that or the second, 
$5000 that of the Uurd, Jins, For SOOO + 9000 + 5000 =: 10000, tho whole 
estate. 

Had the Bupposkion proved too great, inatead of too small, it is manifest that, 
we must bare subtracted this diffc rence. 

• Thadii*>r(»noesrhetwcen-the resiiltaand theresnlt in the<iaestion are ealted 
§iTon.' thv*4«) are said t» be ulike^ when both are either too great or too small ; 
toiUke, when j^e is too great, and the other too small 

From these illostrations we derive the fbllowiuf 

RULE. 

Suppose any two numbers, and proceed with eacb ae* 
cording to the manner described in the question, and seft 
hpw much the result of each diflTera from that in the queitioik 
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' MISCELLANEOUS KXAMPLKS. «7I 

"^Flieii Bay, As the difiercoce* of the errors : the (tifibp- 
^nce of the suppositions :: either error ;>difier&nce betiveen 
its supposition and the number sought. 

More Exercises for the Jiaie. 

9. Tkree porsons disputing about thoir n^es, *ays B, *' I am 10 years oMer 
■tfiaa A ;" lays C, ** F am as oKl lu rou both :'* now. what wore thoir iiercraJ 
. i^jfl, the sum of all of them being l'(K) ? ^ns. A's, 20 ; B's, 30 ; 1:'b, iiO. 

3. Two perffons, A and B, liavo the same income ; A saves \ of his yearly j 
kut B, by spending $150 per annmii more than A, at the end of 8 years, fiiiils 
himself $400 in debt; what is their income, and what does each spend pei 
annum? 

First, suppose each bad $300 ; secondlv, $300 ; then tho errors will bo 400 
and 900. A. Thck income is $400: A spt^nds 300, B $450. 

4. There is a fish who^o head is 8 feot long, his tail is as long u his head 
and half his body, and his body it as long as his head and tail ; what is the 
whole length cf the fish i 

First, suppose his body 30 j secondly, 28 : tho errors will then be I and 9. 

A. 33 feet. 

5. A laborer was hired 80 days upon this condition,-— that for every day be 
vas idle ke should forfeit 50 centH, and for every day ho wros^lit he should 
receive 75 cents ; at tho expiration of the time, he received $:2o} now, bow 

»iBtay days did bo work,. and.h«>w many days was he idle ? 

A. He vrorked 53 days, and wai idle4& 



MISCELLANEOUS EXAMPLES. 

1 There is a room, one side of which is 20 feet long and 8 feet high ; how 
many square feet are contained in that side ? 

This side is a regukir parallelogram (IT LXXIX.) ; and, to find the squam 
contents, wo have scon thut we must multiply the length by tL? breadth | 
thus, 20 ft. X 8 ft. = iCO sq.ft.. Ana. But, had we been required to find the 

square contents uf half of this par- 
allelogram, as divided in the figure on 
the left, it is plain that, if we should 
multiplv (20) the whole length by 
\ of (8) the width, or, in this case, 
tho hcig:ht, the pro«iuct would be the 
square contnnt^ in this half, that is, in 
tho figure BCD: thus, 4 of 8 =r 4 ; 
,______^^________^_ then, 4 X 20 = 80 »q. ft., which \% 

i> Biue. 20. C precisely ^ of KiO, the square eonteota 

* • * in the -whole figure. 

Tho half B C D is called a trtojrWe, because it has, as you see, 3 sidea 
and 3 angles, and beraune Che line B C' falls perpendicularly on CO ^ the aa|do 
atrJp is called a rigkt angle; the whole angle, then, B C D,<iiiay properly M 
ejiiled a righl-amglel trianvU. 
I'he line B C is called a peroemEeuJar, C D the hose, and D B the ki/p&thmmt, 
Ai/te.— Both the base and perpendicolat are sometimee called the ityi 
•Tthe triangle. 

• The diflerenee ofthe error*, when alike, will be «m ai i l lr a rf t rf ftwi tkl 
olbir I when unlike, oo* adM to the other. 
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. Hence, Thjlnd the Area of a Right-angled Ihian^f'^ 

Multiply the length of the base by i tlie length of th6 
perpendicular ; the product will be the area required 

2. What ti the area of a triangular piece of land, one side of wluch it 4tf. 
rada, and the distance from the corner opposite that side to Uiat side 20 rot.'a ? 

Am. ^ X 40 = 400 rodj. 

Abte.^To find the area of anr irregular figure divide it into trianglea. 

A 

^ In any right-angled triangle, it has been asrer 

^ taiaod, that the square of tlie hjpothofiuso ia 

S equal to the sum of the Bquares of the other two 

J sides. Thus, in the adjac ent figure, 4 0* = 1600, 

I and 30^ = 900 j then, ^900 -^ 1000 = 50, the 

oT hypothenuso. 
e 
Jft< 

jioso. 

Hence, Tofnd the Hifpotltenusey when live Legs are given ,*— 

Add the squares of the two legs together, and extract 
tiie square root of tlieir sum. 

Hlien the Hypothenuse and One Leg are gwen^ to find th$ 
Other Leg ;- - 

From the square of the hypothenuse subtract the equate 
of the given leg, and tlie square root of tlie remainder will 
be the other. 

3. A river, 80 yards wide, passes by a fort, the walls of which are 60 yardi 
btf,'h ; now, what is the distance from the top of the wall to the opposite bank 
ot' tho river ? 

In this example, wo are to find tho hypothenuse. Aiis. 100 yards. 

4. There is a certain street, in tho mhUilu of which, if a ladder 40 feet kmm 
bo placed, it will n^ach a window 24 foot from the ground, on cither side or 
said street ; whnt ia the width of the street? 

In this example, we are to f.n<l tho lengUi of tho base of two triangle*, ami 
Uien the sum of these will be the distance required. Ans. 64 feet. 

5. There is a certain elm, 29 feet in diamotor, growing in the centre of t 
•crcular island ; the distance from the top vf the tree to the water, in a itraigkt 
fJQc, is 120 feet ; and tho distance from tlie foot 90 feet ; wluit is the height of 
llio tree ? 

As tho tree is 20 feet in diameter, the distance from its centre to the water 
li the length of the base, that is, 10 + 90 3k 100 feet. A. 60,333 ft + . 

6. Two ships sail from tho same port ; one goes duo north 40 leafinf, tb« 
#lber due east 30 leagues ; how far are they apart ? 

we ore here to find the hypotkenoso. A. 50 Icafoef. 
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7. A man, ia a h anting ezcunioa, 
AU a Mrairrel from the top of a stately 
mkf 80 tbet hi;h, it« diameter being 6 
|bet; the penon stood )9 pacei from 
the tree (3 feot being equal to 1 pace) : 
now, how far wat it l.om the squirrel 
to the place whore the hunter stood, 
when he dis^harced his piece ? 

J3. 100 ft. 



8. What it the Ctfcnmference of a wheel, the diameter of which is 8 feet? 

The circumference of a circle is greater, you are sensible, 
Vhan the diameter, being a little more than 3 times, or, 
more accurately, 3,141592 limes the diameter. 

^. 25,13 -f feet. 

9. W)>at is the diameter of a wheel, or circle, whose circumference i« 19 
ftet ? ^. 4 feet, nearly. 

10. If th«i distance through the earth be 8000 miles, how many miles around 
It? Jt, 35132,7 miles, nearly. 

11. What is the area or contents of a circle, whose diameter is 6 feet, and 
Ha circumference 19 feet ? 

. Note. — ^The area of a circle may be found by multiply- 
tig half the diameter by half the circumference, or by muV 
tidying the square of half the diameter by 3,141592. 

4. 28i feet. 
IS. Wliat is the area of a circle whose diameter is 20 feet? 

10* = 100 X 3,141592 = 314,1502, Jtn^. 

13. What is the diameter of a circle, whose area is 3i4,l5i)2 ? j3» 20 ft. 

14. What is the area, or squaare contents, of the earth, allowing it to be 8000 
Oiles in diameter, and 25000 in circumference ? 

Note. — ^The area of a globe or ball is 4 times as much 
is the area of a circle of the same diameter ; therefore, if 
we multiply the whole circumference into the whole diam 
eter, Uie product will be the area. 

j9. 2000000Q& 

15. What are the solid contents of a globe or ball 12 inches in diameter? 

The solid contents of a globe are found by multiplying tp^ 
by i of its diameter. 

JS. 904^ + solid inche» 

10. What are the solid eontenta of a tMmd etick of timber, 10 iaekw li 
iUr,aiid90f««tlonff? 
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InrtUi example, we may first find the area of one end, aabefoire diraeted-ftl^ 

• circle ; then mnfuHy Sy 90 feet, the lengt)^. JL 11 'feet, noariju 

cCa.— floHda oPiii» &na may be called eyloubra 

17. UHiat are the lolid conteati of a cylinder 4 ftet hl^dia]neter, and 10 fbel 
loli|? A 1354- foot. 

Whon tolidf, Doing either ronnd or st^uare, taper roffularly till they come t<> 
a point, they contain ju«t | a« lauch as irtJiey were alflbc way as large aii they 
era at tne lareost end. 

When solioi decrease regularly, as Ia!*t doscrihed, they are called jtynnnids. 
When the base is square, tbey arc culiod .uptare pyramids; when 'triaiigubL%^ 
triatffidar pyramidt } and when round, dreulur piframid^f or eoH&h- 

Ilciice, ToJM. the Solid Contents of such Figures ^ — 

Multiply the area of the largest end by ^ of tlie perp^n 
dicular neigrht 

18. ^Vhat are the solid conteiits-of a cone, tite heiglit oftihich i»30 feet, arc - 
lU base 8 feet in diametei ? ^. 502,«; + ft. 

19i 'lliero is a pyifcuiid, whose base is j3 feet square, and iu peipendicuJa 
height 9 feet } what are itar-aoliii contents i ./?. 3^ X # = ^ ft* 

SO. \Vhat is the lt>ngth of one side of a cubical block, which contains 9261 ■ 
solid fe«t ? A. 21 fuet. 

31. In a sqnare »ot of land, which contaios S648 acres, 3 roods, «nd 1 rod, 
what is the length of one side ? j3. fiSl rods. 

22. A grocer- put 5 gallons of water into a cask containing 30 jjallons of wine,- 
worth 75 ceuts per gullou j what is u .gallon uf Uiis mixture worth ? 

-a.W^cts. 

83. The first term of a geometrical scr'cs is 4, ibo last 50984, and lire ratio 6 ; 
what is the sum of ^11 the terms ? A, C63i?0. 

S14. " The great &et, md whtn it tpUl be paid.'^'The public mind has been con- 
siderably aiiuiscd, for a few days past, with a singular bet, said to have been 
made between a friend of Mr. Adams and a frioii/ >f Gen. Jackson, on the 
oavtcrn shore of Maryland. The bet was, that Uie ^ackson man was to receive 
from tiie Adams man 1 cent for the first electord vote that Jackson should re- 
ceive over 130, 2 cents for the second, 4 for the third, and so on, doubling Ibr 
every successive vote ; and tlie A<Iains man was to huvc one* huiidrwd dollars 
if Jackson did not receive over 130 votos. According to the ])rcscnt appear- 
ances, Jackaon will rcceii'c 173, 43 over 130, and the sum the Adams man will 
have to pay, in that event, will he $879C09302^,07. 

" But the joke docs not appear to be all on the Jackson man's side. TIxe 
money ia to be counted, and it will take a pretty long lifetime of any common 
man to count out the * shiners.' Let's see : — allowing that a man can count 
•ixtv dollars a minute and thut he continues to count without ceasing, either 
to sleep, to take rofreshment, or to keep the Sabbath, it w ill take him tttenty- 
seven kandred and ei^kty-nine yearSy natrl^; but allow him to work eight hours 
a day, and rest on the Sabbath, he will be occupied 9789 -4- years ; so that the 
Atlams maij, when he m called upon for the cash, mny tell his Jackson iriend, 

* Sit down, sir ; as soon as I can count the money, you shall have it ; evao the 
hanks take time to count toe money, you know ' " 
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A PKACfriCAL SYSTEM: 

OF ^ 

B O O K - K E E P I N G^. 

FOR 

FARMERS AND MECHANICS; 



Almost all poisons, in tli« ordinary avocations of life, -unless thef adopt some 
nif!i>od of kc«piti^ their accounts in a regular manner, will be subjected to con- 
tinual losses and inconveniences ; to prevent which, the following plan or out- 
line is compose:!, et>ibracing tlu) pr'tieiples of Book- Keeping in the most simple 
form. Itofore he pupil comraences thifi study, it will not be necessary for him 
to have nttonded to all the rules in tlie Arilhmctic-; but he shouhl make him- 
self acquainted with the subject of Book-Keoping before he i^ suffered to leave 
schoot A fow examples only are given, barely fufriciont to give the learner a 
view of the manner of -keeping books; it>bcing intendcnl that the |)upil should 
be requii ed to compose similar ones, and insert ihcm in a book adapted to this 
purpose. 

Book-Koeping is the mothod of recording business tran$;actlQns. It is of two 
kinds — single ayd double entry ; but we siiull only notice the former. 

Hinglotentry is the simplest form of Book-Keeping, and is emitloyed by ro- 
(aiiers, mechanics, farniere, &c. It requires a .'ayrBook, Legcr, and, where 
money is frequently received and paid out, a CusU-Book. 



DAY-BOOK. 

This book sljould be a minute history of business transactions, in the order 
Uf time in which they occur ', it should bo rulod with head linos, with one 
column on the left hand for post-marks and references, and two columns on tlie 
liijht for dollars ant' -.enta The owner's name, the town or city, and the date 
of the first transaction, should stand at the head of the lir-it page. It is 'he 
custom of many to continue iaserting the name of the town on every pago. 
This, however, is unnecessary. U id sunibicnt to write only the month, day, 
and year, at the head of eachpoge after the first. This should be written in a 
lartjer hand tKm the entries. 

On commencing an account with any individual, his place of residence should 
bo noted, provided it is not the same as that where the book is kept. If it be the 
same, this is unnecessary. As it otlon happens that different persons bear the 
same name, it is well, in such cases, to designate the individual with whom the 
account is opened, by stating his occupation, or particular place of residence. 

When the conditions of sale or purchase vary from the ordinary customs ol 
the place, it should be stated. Every month, or oflener, the Day-Book should 
be copied or posted into the Leger, as hereafter directed. The crosses, oo the 
|«ifl hand column, show that the charge or credit, against which they stand, is 
iHMted, an«i the figures show the page of the Lcger where the account is postetL 
Home use the figuF.*8 only as post mtu-ks. 

Every article sold on credit, except when ft note is taken, should be imme^i- 
Alely charged, as it is always unsafe to trust to memory. Also, all labor per- 
formed^ or any transaction whereby another is made inilobted to tn, sKouid be 
Immediately entered on the l>ay-Book. If fkrmers and meehanies would 
ttnctly observe this rule, they would not only save many quarrels, but much 
tneney. hi this respect, at least, follow the example of Dr. Prankiln, wIm> 
fl,e*«r omitied to make a charge as soon as it could bo deao Never defoi t 
^teifo tiU to-morrow* when it can be made to dajr 
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FORM OF A DAY-BOOK. 



Edward L. Bkckham. Boston^ Jan. I, 1829. 



I X 

1 X 

• X 

t X 

f X 



■ K 



> K 



Jcmies Murray, Jr» .•••-• ^' 

To 1 gall. LiBbon Wine $l,g2 

" 6 ydi. Calico, a 37* rts .......2,85 

" 2 yds. Biomlcloth, rt $4,50 9,0C 



Robert flawkinit. Blacksmith, Dr» 

To 217 lbs. Iron, o Sets. 



Thomas Yeomans, , I.', . . .O. 

By Cosh , ; 



•Archibald Tracy ^ Salem, ,',.Dr, 

To 1 piece Broadcloth, containing 29 yds., a $3 [wr yd., 

90 davs* credit ......... -. 



Jamts Warren, Wartland, . . . .^ . . . . , . .Dr, 

To 1 cask Nails, 2:^ lbs., a a cts , 

Cr/ 

By 37 Dm. Chcesie, a 10 cts $3,70 

« 41 lbs. Foathorsj « 70 ct 28,70 

Balancd to bo paid in Corn, at market price. «— 



* X Jsaac Tlumas, Brattle Bquare,^ Dr. 

To 32 galls. Molasses, a 50 cts 



• f. I William Angell, Roxbury,. ,Ih, 

To3n0 His. Pork, al cts ,., .^ $21,00 

" 30 bu. Com, a 45 cts. . . .'. . 13,50 



$Samuet Stone,. .................... .Dr. 

To 50 lbs. Harness licather, a 30 cts ,.,..... .$15,00 

« 7 tons Hay, a $' 70,00 



George CarperUer, Dr. 

To 17 Brooms, a 12 cts. $2,04 

<' 7 lbs. Butter, a20 cts 1,40 

" 4 lbs. Cheese, a 10 cts. ,^0 



Jesse B. Stoeet, Mendon,. Dr. 

To I hhd. Molasses, 98 — 6 = 92 galls., a 30 cts 

Cr. 

By Cash 
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FORM O A OAY-BOOK 
Jan^ 5, 1829. 



S7 



Jesse MeUalff Tanner, Dr. 

To ao Calfskins, a $5 $100,A0 

" 60 Dried Hides, a $4 200,00 

00 days* credit. 



James Murrayt Jr. , ', , » Cr. 

If 20 bu. Corn, a 60 cts $12,00 

^ 4 bu. Oats, a40ct8. 1,60 



James Warren, * Dr, 

To 24 bu. Cora, aCOcU. 



Archibald Tracy, Dr. 

To 1 cord Wood $6,00 

" 30 lbs. Feathers, o 70 cia. : 21,00 



Robert Hawkins, Cr. 

By shoeing my Horse $2,00 

*i tt tt o^ea 8,00 



Samuel Stone, Dr. 

To 2 yds. Broadcloth, a $4 $8,00 

" 4 pr. Shoes, a $1 4,00 



Thomas YeumanSj * . Dr. 

To 200 bu. Com, a 70 cts , 

9 



Jfsse B. Sweet, Dr. 

To 90 quintals Fish, a $3,75 v 



George Carpenter, Dr. 

To 200 lbs. Cheese, a 8 cts $16,00 

" 1 firlcin Butter, 76 lbs., weight of tub, 10. Ibs.=s66, 

a 20 cu 13,20 



Archibald Tracy, Dr. 

To 2 bbls. Flour, a $10 . $90,06 

" 25 lbs. Lard, a 10 cts 2,60 

« S bu Salt, a 66 cts. 1,08 



Isaac Thimuu Dr. 

To 60 yds. Calico, a 22 cts . $11,00 

" 76 yds. brown Sheeting, a 14 cts. 10,60 

Cr. 

By Orler on Goodrich fc Lord, for $12,80. 

94. 



300( 



27 < 



12 < 



1121 



94 41 
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LEUKR. 
Jan. 9, 1829. 



It 



3 X 

« X 

1 X 

I X 

% X 

i X 



J«Me Aletcalff Dr, 

To 500 pr. Men's Shoes^ a 96 cts 

10 



TTicmas Yeomans, . . . ► Dr. 

To 3 bbl3. Flour, a $9,50. 



Robert HawkinSy Dr. 

To 120 lb9. Blistered Steel, a 8 cts $9,60 

** 100 lbs. Russia Iron, a 5 cts 3,00 



James J\iurrayf Jr. .'..., Dr. 

To 10 lb3. Suga», o 11 cte $1,10 

" 20 lbs. Coffee, a 15 eta 3,00 

" 6 galls. Molasses, a 37 cts . 2,22 



WiUiamAngelly Cr. 

By 200 lbs. Lard, a 6 cts. $12,00 

" 5150 Iba. Bacon^a 12 cts ^ 42,/)0 



-12- 



Jamts Hammondt Dr. 

To 1 bbl. Flour. $10,00 

" 8 bu. Corn, a 05 cts. . .- 1,95 

" 6 galls. Wine, a $1,25 7,50 

" 3 lbs. Coffee, a 16 cis. ,48 

" 4 bu. Salt, a 70 cts 2,80 

" 1 lb. Y. H. Tea 1,2* 

" 14 lbs. Sugar, a 12 cts • 1,6S 

" 3 yds. Broadcloth, a $2,50 7,50 

" 12 yds. Shining, a 19 cia. , . . . 2,28 



-^13- 



rT» 



1 X James Murrayy Jr />r. 

To 6 lbs. Raisina, a.20 cts. $1,20 

" a galls. Currant Wine, a 75 cts 3,75 



54 



=? 



00 



50 



0> 



i? 



LEGER. 

This book is used to collect the scattered accounts of the Day-Book, and 
to arrange all that relates to each individual into one separate statement 
The business of collecting these accounts from the Day-Boole, and wriifng 
Wiem in the Leger, is called posting. This should be done once a month, or 
oAener. Debts due from others, and entered upon the Day-Book, are placed 
on the sKJe o( Dr. / whatever is on the Day-Book as due to another is placed 
an the side of Cr. ^ 

When an account is posted, the page of the Leger, in which this account 
M kept, is written io^he left-hand column of the Day-Book. 

Every Leger should have an alphabetical Index, where the names of ths 
■everal persons, vvhose accounts are kept in the Leger, should be writlea, 
and the page noted down. * 

^•^u " ??l^®f.®u *? f"^k«^«* a n«w one is opened, the accounts in the fctf . 
■Mr should be all balanced and the balances traqs&rred to the new lege?/ 
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FORM OF A LEGBR. 



%U 



EXPLANATION OF THE LEGER, AND THE MANJ^ER 
OF POSTING. 

It will be seen, that the name of Jamea Murray ^ Jr. stands first on the Day- 
Bonk ; of course, we shall post his account ftrsl. We enter his name on thfl 
first page ofihe Leger, in a large, fair hand, writing Dr. on the left, and CV. 
on the right. At the top of the left-hand column we enter the year, under 
which we write the nioiuh and day when the first charge was made in the 
Day-Book, and in the next column the page of the Day-Book where tlie 
charge stamls. Then, :i3 there are several articles in the first charge, in- 
stead orspecifying each article, as ju the Day-Book, we merely say, To Sun- 
dn'efiy and enter the amount in the proper columns. This charge being thus 
posted, we write the page of the Leger, viz. 1, in the left»hand column of the 
L*&y-Book, and opposite to it a Xj to show more distinctly that the charge is 
posted. We then pass a finder carefully over tlxe names, till we again come 
to the name ot James Murray, Jr., which we find on the second page; but, 
as this is credit, we enter it on the credit side, with the date and page In their 
proper cohnnm. We then enter the Lt'ger-page and cross, as before, and 
then prof-eed again In search of the same name, until every charge and 
credit is tiansfeired into tlie Leger. The next n^tme is to be taken and pro- 
ceeded with In the same way as the first ; and so continue lill all the ac- 
C0unt:3 are posted. 

As it is ujicertain how extensive an account may be when once opened, it 
is belter to lake a new page lor every name, until all the Leger-pages are 
occupied. By thiij time, it is probable, several account.^ will have been set 
tied ; we may then enter a second name on the same pages,'and so continue 
lill all the pages are full. 

Whenever any account is^cttled, the amount of the balance is ascertained. 
nd the settlement entered in the Leger. The settlement may also be entered 
in the Day-book ; and many practise this, although it is not essential y ne- 
cessary. But it is essentially necessary that one, if not both, the b*-"- »*''», 
should show how every account is settled, whether by cash, note, o 'Ucr, 
goods, or whatever way the amount or balance is liquidated. 

N. B. — In making out bills, the Leger is used as a reftrence to the chai/M 
|d the Day-Book, which must be exactly copied. 



FORM OF A LEGER. 



Dr. 



James Murray, Jr, 



Cr. 



1829. 
Jan. 1. 
" 10. 
« 13. 



To Sundries, 
do. 
do. 



$ 


c. 


1829. 




13 


17 


Jan. 6. 5 


I 


6 


32 


" 15. 




4 


95 








._- 






$24 


44 







By Com and Oats, 
" Cash, tobal. 



$24 



Dr, 


Robert Hawkins, 


Cr. 


1829 
Ian. 1. 
" 10. J 


To Iron, 
J " Sundries, 


$ 
17 
14 


c. 1829. 
36 Jan. 6. 
60 «* 12. 

961 


By Work, 6 00 
" Note,o60days, 26 96 




m 


$31 oe 
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FOftM OF A LBaiLA. 



Dr. 



Tkomas Ywnums, 



Or. 



Jin 7. 
' 10. 



! To Corn, 
kl " Flour, 



$ 
140 



$169 



I 1829. 
Jan. 1. 
" 11. 



Br Ca3h, 

<^ Check, for bal. 



$168 



Dr. 



Archibald Tracy, 



Cr. 



is:io t 
Jan 3. 1)' 

♦• 9. 



To Broadcloth, 

2l " Sundries, 
21 do. 



$ 
67 
97 
84 



$138. 



Apr. 2. 



Bj Cash, 



$ 
138 48 



Dr. 



James Warren, 



Cr. 



1329. 
Jxn. 8. 



To Naila, 
" Com, 



40j 



1829. 
Jan. 3. 



By Sundries, 



$ r. 
32 40 



Dr. 




Isaac TkomaSy 




Cr. 




1829. 
Jul. 3. 
" 9.: 


To Molasses, 
I " Sundries, 


21 


c. 
00 
50 


1829. 

Jan. 9.) 

" 20. 


2 By Order, 
''^ Note a 90 days, 


$ 

12 
24 


90 

70 


J 


$37 


50 


$37 


50 

■a 



Da 



FTtMiom Angell, 



€n 



1829. i 

Jan. 4. 1 

** 18. 



To Sundries. 
" Cash, 



$ 
84 

19 

■$54 



00! 



1829. 
Jan. 10. 



By Sundries, 



$ 

54 00 



Dr. 



Samuel Stone, 



Cr. 



Jan. 4. 
« T. 



To Sundries, 
do. 



$97 



09 



1829. 
Jan. 80. 



By Cash, 



$ 
97 00 



Dr. 



Oeorge Carpenter, 



Cr. 



1829. 
Jan. 5. 
^ ' 0. 



To Sundries, 
do. 



$33li 




By Note, a 60 days. 



T" 

83 0, 
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CASH-BOOH. 



tBl 



Dr. 






Jtsse B, Stoeetf 




Or. 


1889. 

Jan. 0. 

« 9. 


1 
2 


To Molasses, 
" Fish, 


U2 
$140 


e 
60 

!? 

lo' 


1829. 
Jan. 5. 
" 20. 


1 


By Cash, 

'« Cash, to bal. 


$ 
li 
12S 

$140 


« 

00 
10 

10 



Dr, 



Jt3se J)Ietcalfj 



Cr. 



1829. I 

Jan 5. 

" 9. 



21 To 

31 



Sundries, 
Shoes, 



I $ I c [I 1829. 
300 00, Apr. 7. 
475 "" 

$775 



W9fi 




00 



Dr. 



James Hammond^ 



Cr. 



1829. 
Jan. 12 



3 To Sundries, 



I 1829. I 
44| Jan. 30 



By Order on Brown 
& Ives, 



INDEX TO THE LEGER, 



A. Page. 
Angel), William 2 


S. Pag* 
Sweet, Jesse B 3 


C. 


Stone, Samuel 8 


Carpenter, George 2 


T, 


H. 


Tracy, Archibald 2 


Hawkins, Robert .,...., ^ .. .1 
Hammond, James 8 




w. 


M. 


Warren, James % 


Murr&y. ^&m6s« Jr. . ......••1 


Y. 


Meical< Jesse ..,..,. 8 


Yeomans, Thomas Jt 



CASH-BOOK, 



This book records the payments and receipts of cash. 

It is kept by making cash Dr. to cash on hand and what is recelred, and 
Cr. by whatever is paid out. 

At the end of every day or week, as may best suit the nature of the bml 
•eas, the cash on hand is counted, and entered on the Cr. side. 

If there is no error, this will make the sum of the Dr. equal to that of Iha 
Or. A balance is then struck, and the cash oa hand carried again upon tha 
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BILLS. 



Dr. 



FORM OP A CASH-BOOK. 
CASH. 



CV. 



1827. 
HixA. 
2. 
2. 
3. 
4. 
6. 
<. 
6. 



To Cash on hand, 
** J. Thompson, 
"J. Hart, paid ac't, 
' < H. Pal mtsr ou. note 
•* S. Snowdon, 
"J. Mervin onacH, 
" S. Cran«, 

Sales ofMUse., 



6. Cash on hand, 



^ 


r. 


1827. 


637 


oO 


Jan. 2. 


87 


94 




6o 


43 




127 


28 


4. 


84 


73 




17 


90 


5. 


100 


90 


6. 


311 


18 




13S2 


86 




530 


65 





ByrenlofStnrt r 
onequarti I', p: 
Thomas T.ivii 
Paid noi€ uj 
Thacljor, 
Family e> i - : 

Mdse. bf>i : I.L 

T. Thanicr, 
Cash on hand, 



1382 86 



Ftyrm of a Bill from tht frectdmg Work^ 

Mr. James Murray 

to Edward L. Peckham, Dr. 
1829. 

Xin. 1. To 1 gall. Lisbon Wine $l,P2 

" " ** 6 yds. Calico, a 37 J eta 225 

•( u u 2 yds. Broadcloth, a ^,60 9.WI 



10. 



12. 



6. 
19. 



" 10 lbs. Sugar, o 11 cts • 1.10 

*' 6 galls Molasses, a 37^ as 2,25 

" 20 lbs. Coiiee, a 15 cts 3,00 

.TU) 

3.75 



" 6 lbs. Raisins, a 20ct£i , 

" 5 galls. Currant Wine, a 75 cts . 

Cr. 



By 20 bu. Com, a 60 cts 12 00 

** 4 bu. Oats, a 40 cts. I 80 

" Cash to balance I j,»rr 

Errors excepted. 



24 



Boston, January 15, 1829. 



EDWARD L. PEtKHAM. 



Bdr. Jesse Metcalf 



1829 

Jan. 5. To 20 Calf-Skinfl, a $5 

«« «« «« 50 Dried Hides, a $4 

•* 9. <* 500 pair Mens Shoes, o 95 cts . 



Stccnd rbmt. 

to £. L. Peckham, 



Received Payment, by his check on N. E. Bank. 



Dr. 

$ 

100 
200 
475 



iJ775 



00 



SooUm ApHl 7, 1829.- 



EDWARD L. PECKHAlf. 
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S8S 

MERCANTILE FORMS. 



Bo9tony May A, 182? 

On Demand, I promise to pay Claude Lorraine, or Order, Snrenlj 
df ht Dollars Fifty Cents, with Interest, for value received. 

JAMES HONESTUS 

J?o. 2. J^ote payable to Bearer, 

»40. Beaton f Sept. 17, I82t. 

Six months from date, I promise to pay A. B., or Bearer, Forty Del 
lars, for value received. SIM EON PA YWEU^ 

No. 3b J^cte by two Persons. 

'$600. Berlin, Oct. 28, 1827. 

For value received, we, jointly and severally, promise to pay C. D., 
or Order, on Demand, Five Hundred Dollars, with Interest. 

HORACE WALCOTT. 
JAMES HART. 



Ko. 4. J^ o<e at Bank 

"fm. Boston, Feb. 25, 181«. 

Ninety-ftve days from date, I promise to pay Thomas Andrews, of 
Order, at the Phoenix Bank, One Hundred and Fifty Dollars, for value rcu 
••ived JOHN REYNOLDS. 

Remarks rt luting toJ^otrs of Hand. 
'1. A negotiable note is one which is made payable to A. B., or Or<h r.—h 
In otherwise, when the?e words are omitted. 

2. By ett4orsivg a votp is ufiileratood, that the person to whom it is naya 
ble writes his name on the back of it. Foi additional security, any Vthet 
person may aflorwnrds endiirte it. 

3. If the note be mu(5e payable to A. B^ or Order, {See No. 1.) then A. B 
can sell said note to whom he please?, provit'evl he endorses it; and who* 
•ver buys said note may lawfully demand payn^ent of the signer of the note, 
sTitl if the signer, throii^Mi inability or oihei-wi.se, refuses to nay said note, the 
purciiaser may lawfully demand payment of the «ji.Joreer. 

4 Ifthe not«' be made payable to A. B., or Bea-er, (See No. 2,) then the 
signer only is responsible to any one who may purrhase it. 

5 Unless a ncte be written payable on some specie future time, It shoulil 
De written on drniavd ; but should the words on demvndht omitted, the not* 
U Bunnoscd to be recove*al>le by law. 

6 When a note, payriblc at a future day, becomes dve. it is considered ob 
interest frojp thai time till paid, though no mention bem-^d** of inevest. 

7 No mention n«ed be made in a mue of the rale of interest ; that parrn^U' 
tar ta settled by law, and will be collected according to the laive of tre state * 
vhere the note is dated. In some states, it is 6 per cent. ; in (Vhers, 7. 

8. Iflwo\»ersons, jointly and severally, (See No. 8,)- sign a ncte, it may 
oe oollectea by law of cither. 

9. / note is not valid, unless the wunis for value received be expressed 
le When a note is given, payable in any article of merchandise, or fl.i 

-pmt / other than money, deliverable on a specified time, such articles shouA 
' tendered in payment at said time } och€rw'«e the holder of tbe note ■ 
rU the value in money. 
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04 MERCAN*11L£ FORM8. 

Account tcUh InieiresL 
Mr. Thomas I. Spencer 

to H. Tisdall, JDK 

I61»^Nor. .1. To S yds. Cloth, a $7,60 per yard fSBM* 

Dec. 2. «< 8 galJs, Wine, o $4,2a per gallon. 25,fi0 

I81»*^aii. 1 " Balance of Interest ^ . . 6,M 

Supra. Cr. 

ISI7— Not. 1. By Caah $2S,M 

• :>~Jan. 1. DUio in full S1,S0 

$6S,80 

Botton, Jan. \, ISI9. H. TISDALI* 



<^ receipt for Money on Account, 
Rrccived of James Wardeil Three dollars on account. 
Bon ton, June 21, 1616. SJMEON & 



►f General Receipt, 

Recelvpd of Jonathan Andrews Fourteen Dollars In ftill of all fi 

Boston, Dcr. 31, 1827. HORACE RIT'aKB. 



Receipt for Money paid on a ^"ote. 
Received of Leonard Tcmrle Soveniy-two Poundii and Eleven Shilhnis 
•n his note for ihesum of One Hundred and Seventy -Mvo Pounds, and dated 
M Enfield, Oct. 27, 1826. D. THOMAS 

Bi ston, ^3.vg. 27, 1828. ■ 

« Jin Order for Momy. 

Mespra. U. Poffer, & Co. 

Pay James Thomas, or Order. Eleven Dollars, and this shall fei 
your receipt for the same. SHEELAH SPENCEB* 

Boston^ Sept. 16, 1S28. 

An Order for Goods. 
Mr. Albion N. Olney, 

Pay the Searer, Seventy-one Dollars, in goods IVoni ycur Btctt, oi • 
•har?o Your obedient servant, « 

Oxford, Dec. 31, 1827. . R. RATKAI^ 

. ^ 

Note.- A receipt given in full of all arcounts, cuts oflfaccouints onl7 ; fcA 
a receipt given in full of alt demands, cuts off not only all accounts, Ml tU 
AeiiiantlB what.soevjer. 

An order, when paid, should be receipted on the back, by the person to 
whom It is made nayalilc. or by some one duly authorized to sign Ibr him j 
Igji when it is mnde payable to bearer, or to .^. B. or bearer, it may te !• 
Mpied by*ftny one who presents it for payment. 

THE END 
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